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‘Endometriosis is but a recent development of human 
pathology” (Goodall). 

ESICAL endometriosis was first de- 

scribed by Judd in 1921 under the 

title ““Adenomyomata presenting as 

a tumor of the bladder.” In recent 
years, with an increasing knowledge of the 
pathology of this condition, the terms “endo- 
metriosis,” or “endometrioma,” have been 
largely accepted as the common denomina- 
tions. 

It would appear that vesical endometriosis 
is always secondary to pelvic endometriosis 
that has extended into the bladder from 
affected contiguous organs. It is presumed to 
be a relatively rare complication as indicated 
by the fact that only 58 authentic instances 
have been recorded in the literature. 

The origin and pathogenesis of endome- 
triosis remain a matter of unsettled discussion. 
In general there have been three main theories 
advanced. The first and oldest suggestion, 
made by von Recklinghausen in 1896, was that 
endometriomas arise from inactive embryonic 
rests derived from remnants of the wolffian 
and muellerian ducts. The second theory, 
proposed by Ivanoff and Meyer, was that, due 
to some hormonal or inflammatory stimula- 
tion, the endothelial cells of the peritoneum 
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undergo metaplasia and assume the charac- 
teristics of endometrium. The third explana- 
tion is that endometriosis takes its primary 
origin from the endometrium and always from 
the endometrium. This latter theory has been 
most forcibly presented by Goodall in his 
recent monograph on this subject. 

Sampson in 1g21 and again in 1925 elabo- 
rated the ‘‘spill” and “‘implantation” theories. 
He contended that during menstruation, and 
possibly during the intervening period, uterine 
contents escape from the abdominal openings - 
of the fallopian tubes, and that in the “‘spill”’ 
there are living cells not only capable of im- 
planting themselves, but also, in suitable 
tissues, of reproducing the menstrual cyclic 
changes concurrently with the uterine men- 
strual phases. He further demonstrated the 
extension of outgrowths from the endome- 
trium into the submucosal lymphatics and 
blood vessels in the form of emboli. 

Marshall has recently reported the very 
rare, if not previously unknown, occurrence 
of an endometrial cyst within the left kidney. 
The patient was 40 years of age and com- 
plained of swelling and pain in the left flank 
for a period of 16 months. There had been no 
relation between the menstrual cycle and the 
severity of symptoms. Because of the com- 
plete absence of any evidence of pelvic pathol- 
ogy, and the fact that there was no involve- 
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ment of peritoneum, Gerota’s fascia, or the 
renal capsule, Marshall’s opinion is that this 
lesion resulted from the inclusion of early 
muellerian cells in the metanephros. 

Invasion of the bladder by endometrial 
tissue may result in the formation of single or 
multiple tumors which vary in size from a 
small pea-like excrescence to a bluish black 
cyst several centimeters in diameter. The en- 
dometrial glands are scattered throughout a 
highly cellular stroma which is contiguous 
with the surrounding muscle bundles. The 
glands are composed of low to high columnar 
epithelium and in some areas the cilia of the 
epithelium may be discernible. 

Moore, Herring, and McCannel have re- 
cently presented a thorough critical analysis of 
the literature on endometriosis of the bladder. 
Their review considered 46 cases. We have 
found 12 additional instances reported. The 
purpose of this paper is to present recent expe- 
riences of our own and to emphasize that con- 
tinued search for, and recognition of, these 
lesions will probably prove that they are not 
the clinical rarity now supposed. 

Thirty-five of the patients with vesical en- 
dometriosis had had previous pelvic surgery 
before the discovery of the bladder involve- 
ment. Multiple previous operations had been 
performed in several, as was the case in our 
patients. In 7 of the 58 patients studied the 
endometriosis was supposedly confined to the 
bladder and no intra-abdominal pathology was 
noted. The tumor was palpable on vaginal 
examination in one-half of the cases. De- 
scription of the mass varied from an almond 
to that of a small orange in size. When present 
the palpable tumor is usually tender and vagi- 
nal pressure upon it may reproduce the dis- 
comfort which caused the patient to seek 
relief. 

Subjective bladder symptoms are variable. 
Some type of cyclic disturbance was recorded 
in only two-thirds of these patients. The most 
constant symptom seems to be a sense of pres- 
sure or weighty discomfort in the vesicovagi- 
nal region. In some cases this was partially 
relieved by voiding but in others the pain was 
constant. Dysuria, frequency, and urgency 
are reported but no definite pattern of symp- 
toms is described. Gross hematuria occurs 


much less frequently than one would expect. 
It was noted in less than one-third of the pa- 
tients. The cyclic discomfort, which in the 
main was most apparent for from 2 to 14 days 
of each month, was not characterized by a 
definite menstrual association. 

The cystoscopic appearance of endome- 
triosis of the bladder may or may not be sim- 
ilar to the appearance of a “chocolate cyst”’ of 
the ovary. In many instances the mucosal 
changes have been reported as definitely cyclic 
in character. The mucous membrane is ele- 


vated and the tumor is usually markedly con- _ 


gested and edematous. Often the cysts are 
translucent but more often have a bluish or 
blue-black cast. The tumor is often larger 
during menstruation and less cystic during the 
intermenstruum. In other instances the ap- 
pearance is not unlike that of a chronic inflam- 
matory lesion or an early area of infiltrating 
carcinoma. 

In our patient with vesical endometriosis, 
the cystoscopic appearance of the lesion was 
so typical as to leave no doubt as to the cellu- 
lar nature of the invasion. Cystoscopic biopsy 
of these tumors has been reported in only a 
few instances. On only 5 occasions was the 
diagnosis satisfactorily made by microscopic 
study. 

Even though the endometrial nature of the 
tumor is not usually recognized, and the tissue 
changes are described as those of chronic in- 
flammation, cystoscopic biopsy, when pos- 
sible, is recommended to rule out evidence of 
malignant degeneration. 

Goodall considers endometriosis a product 
of our civilization, in that late marriages and 
still later conceptions are the rule, owing 
chiefly to economic stress. Ovaries afi.icted 
with endometriosis are, in his opinion, un- 
usually prolific, filled with ova, and with the 
product of developing matured and defective 
follicles. 

In the treatment of endometriosis, the prob- 
lem is how best to effect a cure with the least 
amount of mutilation, not only physical but 
functional. For the inception of all types of 
endometriosis, the ovaries are essential organs 
and their continued function keep up the ac- 
tivity of the disease. Removal of the ovaries, 
or the arrest of their function by natural or 
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artificial means, usually causes an abrupt end- 
ing of the disease. Occasionally, removal of 
the ovaries does not arrest the disease. Such 
occasional cases have been reported which 
suggest that the tendency to infiltrate had 
gone beyond, and become independent of, the 
primary agency that initiated their abnormal 
reproduction. 

In selecting the treatment of choice, one 
must be guided by the age and condition of 
the patient and the extent of endometrial in- 
vasion in the pelvic organs, the bowel, the 
bladder, and the ureter. In younger women, 
where one should make a sincere effort to pre- 
serve as much ovarian tissue as possible, 
localized excisions of involved areas should be 
practiced. Unfortunately, in these patients 
recurrences are not uncommon and further 
surgery may be necessary to effect a perma- 
nent cure. Roentgen irradiation of the ovaries 
or castration, in women approaching the 
menopause should usually be followed by dis- 
appearance of the bladder involvement. In 
some instances the urinary tract lesion has 
persisted, and even progressed, after all 
demonstrable evidence of remaining ovarian 
tissue has been lacking. In these patients seg- 
mental resection of the bladder wall is not only 
indicated but may be imperative to prevent 
occlusion of the ureter by contiguous invasion. 

Transurethral fulguration, apparently, has 
no place in the successful treatment of vesical 
endometriosis. An exception to this state- 
ment would seem to be the necessity for pallia- 
tive treatment in an individual approaching 
the menopause. Large doses of androgen in a 
few reported instances seem to have been 
helpful in causing local tumor regression while 
awaiting the natural menopausal changes. 


CASE REPORT 


Mrs. M.L., aged 30 years, first consulted Dr. J. P. 
Greenhill on June 25, 1936. She had been married 
for 5 years and had never been pregnant. In 1926 
she had had a laparotomy at which time both fallo- 
pian tubes and the appendix were removed. . Seven 
years later, in 1933, patient stated that a cystic right 
ovary was removed, and the entire uterus was ex- 
cised at that time. The patient’s chief complaint at 
the time of the first visit in 1936 was a constant 
burning pain in the right lower abdomen and pelvis, 
frequent hot flashes, and vague “bladder trouble.” 
This bladder distress had been present, according to 
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the patient, for the last 7 years without relief. At 
first the symptoms were mainly those of pain on 
urination with a clock-like frequency day and night 
every 3 to 4 hours. Cystoscopic examination had 
been done in 1930 by a urologist who told the patient 
she had ulcers of the bladder wall. These had ap- 
parently been coagulated by cystoscopic fulguration. 
The patient had not menstruated since hysterectomy 
in 1933, but symptoms of the catamenia were pres- 
ent, particularly cramps in the lower abdomen every 
month and tenderness of the breasts for a week be- 
fore the abdominal cramps appeared. 

Physical examination showed a rather thin patient 
weighing 110 pounds. Breasts were normal. There 
was a midline abdominal scar which was well healed. 
Bimanual vaginal examination revealed a definite 
bulging of the vaginal vault. All that remained of 
the cervix was a small tag of tissue. In the midline 
of the vaginal vault was a small, hard, tender mass 
about 3 centimeters in diameter which felt like a 
small uterus. To the left of this was an exquisitely 
tender round soft cystic mass about 4 centimeters in 
diameter. Rectal examination corroborated these 
findings. A diagnosis was made of left ovarian cyst, 
and operation was advised. However, in view of the 
fact that the patient already had had two Japarot- 
omies, it was decided to treat her conservatively by 
means of the Elliott heat therapy for the pelvic pain 
and estrogens for the hot flashes. This therapy was 
carried out intermittently for more than a year, dur- 
ing which time the patient gained weight and felt 
much better. The abdominal and pelvic discomfort 
decreased in severity, and the hot flashes were con- 
siderably reduced. On September 2, 1937, the pa- 
tient complained of itching in the vaginal region 
following urination. There was also considerable 
pain accompanying the act of voiding. Vaginal 
examination revealed the same finding as on June 25, 
1936. Catheterized specimen of urine contained pus, 
blood, and bacteria. The patient was referred to a 
urologist who performed a cystoscopic examination 
and stated that he found “nothing wrong” with the 
bladder. Urine findings returned to normal after 
taking large quantities of fluid and urinary anti- 
septics. 

The patient was not seen again until March 4, 
1940. During this interval she had given herself 
hypodermic injections of estrogen to relieve her hot 
flashes. She was asked to stop this medication and 
to take diethylstilbestrol by mouth for 2 weeks at a 
time with intervals of 1 week’s rest between. 

On June 16, 1942, the patient returned complain- 
ing that she had had severe sharp pain in the lower 
quadrant of the abdomen for the past week. Ab- 
dominal examination revealed considerable tender- 
ness in both lower quadrants, especially marked on 
the left. Bimanual examination revealed a tender, 
fixed, small mass in the right side of the pelvis and a 
larger cystic, less tender, mass on the left. Rectal 
examination confirmed these findings. The diagnosis 
made by Dr. Greenhill at this time was bilateral 
ovarian cysts in spite of the history of the removal of 
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and submucosa forming an elevation. Distended glands 
within the muscle Jayer resemble distended blood vessels 
in this low power photomicrograph. 4. 


the right ovary in 1933. Laparotomy was performed 
on August 26, 1942. The abdomen was opened; 
numerous adhesions were seen between the small and 
large intestines and the bladder, the cul-de-sac and 
the abdominal wall. All these were separated and 
both ovaries were found to be present. Both were 
converted into complete cystic masses. The right 
ovary contained typical old chocolate colored blood. 
The entire right ovary was removed and all of the 
cystic portion of the left ovary. A small piece of the 
left ovary was allowed to remain because of the pa- 
tient’s being only 36 years of age. (This obviously 
was an error, particularly in view of the fact that the 
patient had had menopausal symptoms even when 
both ovaries were in situ.) After the ovaries were 
removed, exploration of the pelvis showed a hard 
round mass occupying the under portion of the blad- 
der for a distance of 3 centimeters in the general 
diameter. This area was partially dissected out and 
was-found to extend into the cavity of the bladder. 
The bladder was purposely opened, and it was seen 
that there were numerous necrotic projections and 
cystic polyps on the posterior bladder wall. In view 
of the negative findings on cystoscopic examination 
by two well known urologists, a diagnosis of endo- 
metriosis of the bladder was not even considered by 
Dr. Greenhill. The bladder was closed with catgut 
and the line of suture covered with a piece of free 
omentum. A retention catheter was placed in the 
bladder after the abdomen was closed. Microscopic 
examination of the right and left ovarian tissues 
showed marked proliferation of endometrial glands. 
After recovery from this operative procedure, patient 
was again referred to another urologist, the third to 
observe her. He stated, after cystoscopic examina- 
tion, that the patient had “benign polyps” of the 
bladder and practiced fulguration through the cys- 
toscope weekly for 2 months. The patient declined 
further treatment because the vesical symptoms 
were aggravated by this procedure. 


Fig. a High power photomicrograph showing irregu- 


larity of glands, variation in height of lining epithelium and 
endometrial type of stroma about some of the glands. X57. 


On May 5, 1943, the patient consulted Dr. Green- 
hill complaining of constant pain in the right lower 
quadrant which radiated to the back and was accom- 
panied by hot shooting pains into the rectum. 
There was no pain on urination and only an occa- 
sional hot flash. Vaginal examination revealed a 
very tender mass about 3 centimeters in diameter 
occupying the superior vaginal vault in the region 
of the posterior wall of the bladder. Dr. Greenhill 
considered this to be the mass which he found at op- 
eration to extend into the bladder. He referred the 
patient this time to Vincent J. O’Conor, the fourth 
urologist to observe the patient’s bladder. Cysto- 
scopic examination at this time showed a bladder to 
be normal in every respect except for the entire 
posterior wall which was occupied by a cystic 
mass about 4 centimeters in diameter, The cystic 
protrusions were very characteristic of so called 
chocolate cyst of the ovary and presented an appear- 
ance which could be definitely diagnosed as an 
endometrioma of the bladder. Because of the ex- 
tensive lesion and the fact that the patient had had 
persistent vesical symptoms for such a long period of 
time and because of the extent of the endometrial 
invasion of the bladder wall, it was felt advisable to 
resect this area completely. On May 24, 1943, the pa- 
tient was operated upon by Dr. O’Conor at the 
Wesley Memorial Hospital. The bladder was mo- 
bilized extraperitoneally and no evidence of endo- 
metrial tissue projecting through the pelvic peri- 
toneum could be found. An endometrioma about 4 
centimeters in diameter was resected from the poste- 
rior bladder wall and an excellent closure of the blad- 
der was possible. There was no evidence of obstruc- 
tion to either ureteral orifice. Following this pro- 
cedure Dr. Greenhill removed the remaining piece 
of ovary which was difficult to find in that it lay in 
the left upper pelvic region but seemed to be freely 
movable and had enlarged somewhat since the 
previous operation. Descriptions of the endome- 
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trioma and the remaining piece of ovary are con- 
tained in Dr. E. R. Strauser’s report which follows: 

“Gross description. The portion of bladder wall 
removed at surgery measures 6 by 3 by 3 centimeters. 
On the external surface are numerous dark reddish 
brown nodular raised areas varying from less than a 
millimeter to 4 millimeters in diameter. On the cut 
surface of the tissue these nodules show as slightly 
raised pigmented areas scattered throughout the 
entire thickness of the bladder wall and even pro- 
ducing pigmented elevations on the mucosal surface. 
The involved portion of the bladder wall averages 3 
centimeters in thickness. 

“Microscopic description. The most striking histo- 
logical feature is the presence of large angular or 
rounded glandular structures scattered throughout 
the entire thickness of the bladder wall between the 
bundles of smooth muscle. Some of these glands are 
surrounded by the endometrial type of stroma but 
others are immediately bounded by the muscle bun- 
dles. Hemorrhage is present in the stroma about 
many of these glands. The epithelium lining the 
angular glands varies from low to high columnar 
type and in places is ciliated. Cellular outlines are 
not very distinct but can be recognized in these 
glands. In the rounded or oval glands, which appear 
to be distended by secretion, the epithelium is much 
lower and the cellular outlines are almost completely 
obscured. In some of these glands the nuclei appear 
to be in a syncytium with the axes of the nuclei par- 
allel to the basement membrane. The lumens of the 
distended glands contain grayish blue material 
(hematoxylin and eosin stain) or hemorrhage in 
most cases. The glands are most numerous on the 
mucosal side of the bladder wall but none can be seen 
to extend to the mucosal surface. The mucosal 
epithelium is almost completely destroyed and both 
mucosa and submucosa are markedly injected and 
moderately hemorrhagic. Congestion and edema are 
general throughout the bladder wall. Inflammatory 
infiltration consists almost entirely of lymphocytes 
and plasma cells mostly in the superficial portion of 
mucosa along the surfaces denuded of epithelium. 

“Diagnosis. Endometrioma of bladder wall.” 

The patient made an uneventful recovery and left 
the hospital on the twelfth postoperative day. 

Pelvic examination on July 1, 1944 showed a vagi- 
nal vault free of masses and tenderness. Cystoscopic 
examination on July 15, 1944 showed a bladder 
capacity of 14 ounces. The bladder was normal in 
every respect. The patient states that for the first 
time in 10 years she can sleep 7 to 8 hours without 
voiding. The patient is in excellent health except 
that she continues to take an occasional course of 
diethylstilbestrol to control the “hot flashes.” 


ENDOMETRIOSIS OF THE URETER! 


A careful review of all the available litera- 
ture has revealed only one previously reported 


‘We are indebted to Drs. Theodore Proxmire and Donald B. Douglas of 
Laie Forest (Ill.) Hospital for permission to report this unusual case. 
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Fig. 4. Bilateral pyelograms. Normal right, pyelone- 
phrosis, left, with filling defect in lower left ureter due to 
an endometrioma. 


instance of intraureteral endometrioma. This 
patient was operated upon by Randall in 1940 
and was reported at the meeting of the Ameri- 
can Association of Genito-Urinary Surgeons in 
1941. Randall states, ‘‘I fear that from symp- 
tomatology and from roentgenographic visu- 
alization such growths have heretofore mas- 
queraded as primary ureteral neoplasms.” 
And “This case may report a great surgical 
rarity, but it is more likely that we have over- 
looked the diagnosis in some of our cases.”’ 


CASE REPORT 


Mrs. E.S., a widow, aged 50 years, entered the 
Lake Forest Hospital under Dr. Theodore Proxmire 
on March 26, 1944. Her chief complaint. was left 
lumbar pain, chills and fever, recurrent hematuria 
and pyuria for the preceding 3 weeks; intermittent 
dysuria with marked frequency and urgency had 
been present for 2 weeks. On admission to the hos- 
pital the patient felt quite ill, had a temperature of 
roo degrees, pulse 100, respiration 20, marked pain 
and tenderness in the left costovertebral region. 
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Fig. 5. Low power photomicrograph of the ureter wall 
showing splitting of the muscle layers by the endometrial 
tissue. A part of the glands are distended with blood and 
tissue débris. Note marked flattening of the epithelium 
lining the distended glands. A few undistended glands 
show slight hyperplasia. X33. 


Blood examination showed 9,000 leucocytes, 79 per 
cent hemoglobin, 4,250,000 red cells. The urine 
contained 4+ albumin, much blood and pus, many 
bacteria (colon bacilli on culture). 

The patient’s history was unimportant except 
that she had had a vaginal hysterectomy in 1934. 
One daughter, aged 24 years, is living and well. 

The general physical examination was negative 
except for the left renal tenderness with radiation of 
pain to the left groin. Sulfadiazine therapy was em- 
ployed without improvement. Dr. Donald B. Doug- 
las was then called in consultation by Dr. Proxmire. 
On March 29, 1944, vaginal examination showed no 
palpable masses or other pelvic abnormality. Cysto- 
scopic examination was done under spinal anesthesia 
by Dr. Douglas who noted no urethral obstruction, 
moderate hyperemia of the bladder floor and tri- 
gone, mild trabeculation of the bladder wall, normal 
uretéral orifices. The bladder urine was diffusely 
cloudy, contained much pus and blood, and colon 
bacilli were found in culture. Both ureters were 
catheterized 30 centimeters. The urine from the 
right kidney was clear and uninfected. The urine 
from the left kidney was cloudy, contained 20 to 25 
pus cells per high power field, 12 to 20 red blood cells, 
a rare cast. Scout x-ray films showed no shadows 
suggesting urinary calculi; bony outlines were nor- 
mal; normal renal contours. Right pyeloureterogram 
was normal in every respect. The left pyelouretero- 
gram showed marked dilatation of left renal pelvis 
with blunting of the calices and dilatation of the 
ureter extending down to the level of the bifurcation 
of the iliac vessels. Excretion urograms were made 
on March 30, 1944, and showed a normal excretion 
and normal outlines in the right urinary tree, de- 
creased concentration with repetition of the left side 
filling defects previously noted in the retrograde 
pyelograms. The patient’s condition showed no 


lasting improvement on palliative treatment, and 
Dr. Douglas advised that a left nephrectomy be per- 
formed. The patient suggested consultation and 
Dr. O’Conor also was requested to review the case. 

On April 7, 1944, the patient was running an inter- 
mittent fever up to 103.2 degrees, pulse 110, and was 
complaining of severe pain in the left loin. At the 
time of this consultation the oniy physical finding of 
note was a persistence of the left costovertebral ten- 
derness on deep palpation. Neither kidney was pal- 
pable. A review of the previous urograms at this 
time suggested a filling defect in the lower leit 
ureter. Dr. Douglas verified the persistence of this 
defect the following day by repeating the retrograde 
injection of the left ureter with opaque material. In 
view of these findings all concerned agreed on a 
diagnosis of a probable primary tumor of the leit 
ureter, left hydroureter, and infected hydrone- 
phrosis. On April 10, 1944, a complete left nephro- 
ureterectomy was performed by Drs. Douglas and 
Proxmire. The left ureter was seen to be dilated 
down to the brim of the bony pelvis at which point it 
seemed very adherent to the posterior peritoneum. 
The peritoneum was opened and a somewhat en- 
larged, but otherwise normal appearing, left ovary 
was seen. After closure of the peritoneum, the ureter 
was severed at the bladder level, and the kidney and 
ureter were removed intact in the usual manner. 
Separate incisions in the lower abdomen and lumbar 
regions were made. The patient made a satisfactory 
convalescence and was discharged from the hospital 
May 8, 1944, relieved of all symptoms. 

Pathologic report by Dr. Henry Halley. Tissue: 
left kidney and ureter. 

“Gross. A kidney, slightly smaller than average, is 
changed by a moderate degree of dilatation of the 
calices and pelvis with atrophy of pyramids and 
slight atrophy of the cortex, the markings of which 
are still distinct. The kidney is 11 centimeters in 
length and weighs 115 grams without its capsule. 


Fig. 6. High power photomicrograph c{the ureteral wall 
showing a slightly hyperplastic gland in which the lining 
epithelium is greatly increased in height. Other less hyper- 
plastic glands have lower epithelium. X63. 
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“The obstruction is in the ureter at a point about 
14 centimeters below the ureteropelvic junction, in 
the fixed specimen, due to a thickening of the wall of 
the ureter by a poorly circumscribed nodule which 
diffusely extends in the wall, extending into the lu- 
men in the form of a small polyp about 5 millimeters 
in diameter, with a smooth covering. The ureter has 
been opened previously and the lumen is almost ab- 
sent at this point, being normally patent below the 
polyp and dilated to a diameter of about 12 milli- 
meters above it. Just above the obstruction, the 
wall of the ureter is thick, and the soft tissue about 
it is dark red as from congestion. The wall is thinner 
toward the kidney and the lumen less dilated but of 
greater size than normal. About 4 centimeters of 
ureter is attached below the obstruction. The ureter 
is in two pieces, one piece attached to the kidney and 
10 centimeters in length. 

“Histology. The obstructed part of the ureter is cut 
into four pieces. Examination of these discloses an 
overgrowth of glandular tissue surrounded by an 
overgrowth of stroma, which is cellular and slightly 
fibrous. This tissue most nearly resembles endome- 
trial tissue. This is evidenced by the formation of 
glands which vary in size from small to medium and 
are lined chiefly with columnar epitheliam which in 
places has clear cells like the “peg” cells of tubal 
epithelium. 

“The overgrowth is largely without the lumen, 
mostly in and outside the wall, extending through 
the muscle and forming a flattened plaque along the 
outside, corresponding to the thickened, reddened 
wall above the polyp. The polyp itself is a protrusion 
of the glandular overgrowth into the lumen of the 
ureter, and is covered with transitional epithelium 
like that of the ureter. The lumen of the ureter is 
lined with typical transitional epithelium, different 
from that of the overgrowth, and the lumen is 


pushed to one side where the tumor pushes into the 
ureter. In sections taken from the obstruction, a 
few remnants of the endometrial tissue are observed 
in the loose connective tissue about the ureter. 

“In several sections of the kidney, there are slight 
changes in the pyramids and cortex, chiefly, dilata- 
tion of the tubules in the pyramids, and disseminated 
regions of atrophy in the cortex perpendicular to the 
surface, with beginning fibrosis of the stroma and 
hyalinization of the corpuscles. Changes in the 
arteries are minimal. There is no significant acute 
inflammation of the tubules. These changes are in- 
terpreted as due to hydronephrosis. 

“Diagnosis: Endometriosis of the ureter, with 
hydroureter and hydronephrotic atrophy of the kid- 
ney.’ 

SUMMARY 


A complete review of the subject of endome- 
trial invasion of the bladder and ureter sug- 
gests that, while these cases are probably rare, 
they are more common than the literature 
would indicate. This report is intended, not 
only to describe additional instances of vesical 
and ureteral endometriosis, but to emphasize 
the importance of recognizing this condition 
in the differential consideration of tumors of 
the bladder and ureter. 
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RAPID REPAIR OF DEFECT OF FEMUR BY MASSIVE 
BONE GRAFTS AFTER RESECTION FOR TUMORS 


DALLAS B. PHEMISTER, M.D., F.A.C.S., Chicago, Illinois 


HE present is an appropriate time for 

consideration of the repair of defects 

in the large long bones in view of 

their increased frequency occasioned 
by the war and by a greater tendency toward 
resection of carefully selected cases of bone 
tumors, particularly slowly growing sarcomas 
and borderline cases that are recognized early 
and are favorably located for resection. Two 
cases of tumors falling in these classes are re- 
ported because they show the rapidity with 
which a missing segment of the femur may be 
restored by the use of massive bone trans- 
plants permitting much earlier resumption of 
function than has been usual in the cases here- 
tofore reported. 


The essential steps of the operation were as 


follows: under a tourniquet, resection of the 
involved region and removal of two tibial 
grafts each between two-fifths and one-half 
the circumference of the shaft; completion of 
hemostasis after removal of tourniquet; in- 
sertion of the grafts in part onlay and in part 
intramedullary, and fixation to the fragment 
at either end with two large threaded wires, 
thereby replacing the missing segment by 
bone averaging 85 to go per cent of the size of 
a segment of tibia; cast fixation until the com- 
pletion of bony union followed by walking 
caliper splint support during the major por- 
tion of the period of hypertrophy and trans- 
formation of the grafts. 


Case 1. Male, aged 26 years, had had pain in the 
left knee for 6 months before admission which had 
greatly increased in severity in the previous 2 
months and was associated with slight swelling, lim- 
itation of motion, and a limp. Otherwise he had 
been in his usual good health and there had been no 
change in weight. Previous and family histories ir- 
relevant. Physical examination revealed a healthy 
appearing man of stated age with essentially normal 
findings, aside from the left lower extremity. Mo- 
tion in the knee was limited 50 per cent and there 
was a small swelling of the mesial condyle which on 

From the Department of Surgery, The University of Chicago. 


palpation was firm and slightly sensitive. Urine and 
blood findings, including serology, were normal. 
Roentgenograms of the knee (Fig. 1) revealed a 
circumscribed region of reduced density involving 
the entire medial condyle, the intercondylar region, 
the mesial margin of the lateral condyle, and the 
mesial portion of the distal 114 inches of the shaft. 
In the anteroposterior view there was visible a faint 
triangular shadow of increased density along the sur- 
face of the mesial cortex above the region of reduced 
density and below this a faint shadow of bony 
density bulging peripherally suggesting an outward 
bending of eroded cortex by tumor which had com- 
pletely destroyed and broken through the bone be- 
low. Roentgenograms of the chest revealed no ab- 
normal findings. The diagnosis was made of tumor, 
either a benign or, because of the layer of periosteal 
new bone above and the break through of overlying 
cortex, a malignant giant cell tumor. It was decided 
that if on biopsy the lesion were found to be benign 
it would be treated by curettage and transplantation 
of bone into the cavity; but if malignant, the treat- 
ment would be by resection of lower end of the femur, 
overlying quadriceps muscle, knee joint, and upper 
end of epiphysis of tibia and bone transplantation. 
Operation. The entire left lower limb and hip 
were prepared by skin sterilization with iodine and 
draping with sterile sheets. A sterile Martin band- 
age was applied spirally from the foot to the upper 
thigh. In order to have the hip constrictor complete- 
ly out of the field of operation, a Steinmann pin was 
then passed through the muscles above the greater 
trochanter, and a sterile 1 inch rubber tube was 
passed twice around the hip above the pin, and tied. 
From the biopsy through an anteromesial incision 
and frozen section, it was concluded that the tumor 
was a malignant giant cell tumor. The biopsy in- 
cision was closed, and an elliptical incision made 
about it beginning 5 inches above the knee and ex- 
tending over the upper 2 inches of the tibia anter- 
iorly. The skin flaps were reflected laterally and 
mesially exposing the quadriceps muscle which was 
divided about 4 inches above the joint line and freed 
from the posterior muscles along its mesial and 
lateral borders. All detectable blood vessels were 
clamped, divided, and ligated as the operation pro- 
ceeded. The quadriceps muscle was severed 4 inches 
above the line of the knee joint and the femur was 
then divided at the same level, with a wire saw. Next 
the lower fragment was brought forward and sepa- 
rated from above downward from the uninvolved 
hamstring muscles and origins of the calf muscles, 
the superior knee vessels being divided and ligated 
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Fig. 3. 


Fig. 2. 


OF FEMUR DEFECT BY MASSIVE BONE GRAFTS 


Fig. 4. 
Fig. 1. Case 1. Destructive lesion of mesial femoral condyle with 
triangle of periosteal new bone above. 


Case 1. Roentgenogram of excised specimen. 


Fig. 3. Case 1. Three months after operation. 
Fig. 4. Case 1. Five and one-third months after operation. 


near their points of origin from the popliteal artery 
and vein. The reflection was carried downward 
just beyond the limits of the joint capsule, the tibio- 
patellar tendon divided, and the upper % inch of 
the tibia sawn off removing the knee joint intact. 
Figure 2 shows a roentgenogram of the specimen 
which measured 4% inches long. The skin incision 
was then extended downward over the front of the 
tibia to its lower end. With a motor saw a bone 
graft including periosteum was cut from the shaft, 
11 inches long and encompassing two-fifths of the 
circumference of the cortex above and increasing to 
one-half at the lower end. It was then divided at the 
middle. The proximal half was reversed, and its ends 


were inserted into the medullary cavity of the tibia 
and femur in the coronal plane. The distal half was 
reversed and applied in the sagittal plane into the 
medullary cavity of tibia and laid on cortex of femur. 
Fixation was by two threaded heavy wires passed 
through both grafts and the shaft at either end. 
The two grafts were in contact with each other be- 
low and cancellous bone from the sagittal graft 
bridged most of the intervening space above. What 
space was left was bridged with small cancellous 
grafts. The wound was closed without drainage and 
a body and left lower limb plaster cast was applied. 
Because of the use of the tourniquet and careful 
hemostasis, there was very little blood lost and con- 
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Fig. 7. Fig. 8. 
Fig. 5. Case 1. Ten months after operation, and 1 month after fracture in mesial graft. 
Fig. 6. Case 1. One year after operation. Fracture healed. 
- Fig. 7. Case 1. Two years and 5 weeks after operation. Fresh fracture in mesial graft. 
Fig. 8. Case 1. Three and two-thirds years after operation. 


sequently no shock. Convalescence for the next 12 The limb was then placed in a walking caliper 
weeks was uneventful at the end of which time the _ splint, and at the end of 4 months the patient return- 
cast was removed and bony union between grafts ed to sitting work as a linotype operator which has 
and fragments was present (Fig. 3). now been continued for 34 years without interrup- 
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Fig. 9. Case 1. Tumor spreading from mesial condyle 
and triangle of periosteal new bone above. 


tion because of the leg. At the end of 5 months, the 
wires were removed under local anesthesia and 
roentgenograms 2 weeks later (Fig. 4) showed 
evidences of firmer fusion of grafts and fragments, a 
bridge between the lower halves of the graft and a 
layer of new bone along the surface of the lower end 
of the lateral graft. The tibial defect left by removal 
of the graft showed signs of advanced repair. 

The patient returned 10 months after operation 
stating that he had been working steadily, wearing 
the brace but that during the past month he had had 
pain in the lower part of the left thigh on walking 
which had occasioned very little inconvenience. 
Roentgenograms (Fig. 5) revealed still more fusion 
of grafts and shafts and slightly mottled shadows in 
the lower portion of both grafts and the upper por- 
tion of the lateral one, the result of replacement of 
the dead cortex by new bone. There was an oblique 
line of reduced density extending across the lower 
third of the mesial graft with a shadow of increased 
density about the surface indicative of a healing 
fracture. He was allowed to continue walking and 
working and the pain soon disappeared. A roent- 
genogram (Fig. 6) 1 year after operation revealed a 
large dense shadow of bone bridging the fracture site. 
Sixteen months after operation, the splint was dis- 
carded and he walked without support until 2 years 
and 5 weeks after operation when he returned, stat- 
ing that for 3 days he had again had pain in the lower 
part of the thigh. Roentgenograms (Fig. 7) revealed 
further mottling of density of the grafts as evidence 
of creeping replacement of the dead cortex by living 
bone. There was an oblique fracture line in the 
anterior portion above the middle of the mesial graft 
seen in the lateral view. 

He continued work, wearing the brace except at 
night for 4 months, at the end of which time roent- 
genograms revealed healing of the fracture with a 
large spindle-shaped bony callus. The brace was dis- 
carded, and he has since been active on the limb with- 
out difficulty. His general health has remained ex- 
cellent, and at the time of writing, 3 years and 9 
months after operation, he was free from signs of 
recurrence of the tumor as determined by general 
physical examination and roentgenograms of the 


Fig. 10. Case 1. Photomicrograph, X 195, at junction of 
giant and spindle cell regions. 


chest and of the operation site (Fig. 8). The callus 
is much more dense and spindle-shaped at the site of 
the upper fracture than of the lower one in the mesial 
graft. The two grafts are fused except for a short 
narrow window near the upper end, and there has 
been considerable hypertrophy and transformation 
in the direction of a tubular bone as best indicated by 
a dense shadow of cortex laterally and rarefication 
and marrow cavity formation centrally. Judging 
from the extent to. which new lines have formed 
throughout the graft the dead bone has probably all 
been replaced by new bone. The tibial shaft, while 
strong, still shows some blotchy irregularity at the 
site of removal of the graft. 

Gross pathology. On removal of the overlying soft 
parts and the attached portion of tibia from the 
femur, the latter was found to contain a tumor bulg- 
ing from the mesial and anteromesial sides of the 
interval condyle and end of the shaft. On coronal 
section, a mottled grayish to brown, globular mass 
of soft tissue replaces the bone of the mesial condyle 
in adjacent portions of the lateral condyle and end of 
the shaft (Fig. 9). There was a triangular layer of 
spongy new bone extending upward 1% inches be- 
neath the periosteum of the shaft. The articular 
cartilage and the synovia overlying the tumor 
anteriorly were not invaded. 
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Fig. 11. Fig. 12. 


Fig. 11. Case 2. Central destructive tumor with marked 
surrounding new bone formation. 
Fig. 12. Seven days and 8 months after operation. 


Microscopic pathology. A microscopic section was 
cut of the lower 3 inches of the femur traversing the 
entire lesion. A broad zone of the deepest portion of 
the tumor and extending into the lateral condyle con- 
sisted of large numbers of multinuclear giant cells of 
the foreign body type intermixed with mononuclear 
polyhedral and spindle cells typical of a benign giant 
cell tumor. Proceeding mesially to the surface of the 
tumor, the incidence of giant cells decreased with 
replacement by sheets and bands of round and 
spindle cells which resembled sarcoma although 
mitotic figures were absent and hyperchromatic 
nuclei were rare (Fig. 10). It was a frozen section of 
this type of tissue which led to the initial diagnosis 
of sarcoma. The triangular area along the cortex 
above the tumor consisted of new nontumor bone 
similar to that often formed by the periosteum about 
the margin of a Ewing sarcoma. 


The most appropriate diagnosis in view of 
the microscopic appearance, the triangular 
layer of periosteal reactionary new bone and 
the freedom from metastases after 334 years 
is a borderline tumor between benign and 


Fig. 13. 
Fig. 13. Case 2. Photograph showing appearance of 
limbs at 3 years and 6 weeks after operation had been 
carried out. 


malignant giant cell tumor, which justifies the 
operation which was carried out. 


CasE 2. A female, aged 11 years, entered the 
clinic because of a progressive pain in the lower 
right thigh of 4 months’ duration. It was aggravated 
by walking, and prolonged exertion caused a limp. 
Sixteen months previously she had an operation else- 
where for a lesion of the femur in that region which 
was found to be a centrally situated richly cellular 
cartilaginous tumor, considered as benign but border- 
ing on malignancy. Past and family histories irrel- 
evant. Physical examination revealed a healthy ap- 
pearing obese girl who presented no abnormal find- 
ings except in the right thigh. There was a 5 inch 
longitudinal incisional scar on the outside of the 
thigh extending downward from the middle and 
deep palpation at that level revealed a slight, non- 
tender elliptical swelling of the shaft of the femur. 
Blood and urine analyses revealed no abnormalities 
and the Kahn test was negative. Roentgenograms 
revealed a spindle-shaped shadow of increased den- 
sity of the shaft of the right femur 6 inches long, be- 
ginning 24 inches above the lower epiphysis. In 
the middle of the medullary region of the sclerosed 
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Fig. 14. 


BONE GRAFTS 125 


Fig. 15. 


Fig. 14. Case 2. a, left, Nineteen months and, b, 3 years and 6 weeks after operation. 
Fig. 15. Case 2. Four years and 3 months after operation. 


and enlarged segment, there was an oval area of 
reduced density 214 inches long (Fig. 11). Chest roent- 
genograms showed no abnormalities. 

Because of the previous removal of a richly cellu- 
lar cartilaginous tumor followed by recurrence and 
very marked thickening and sclerosis of the shaft 
about the central area of reduced density, the diag- 
nosis of a slowly growing, central chondrosarcoma 
appeared to be justified. A previous report from this 
clinic of chondrosarcoma of the femur has shown 
quite similar roentgenological findings in some of the 
cases in which the shaft of the bone is involved 
centrally. In view of the well known tendency, re- 
cently reviewed by Gulecke, of these central chon- 
drosarcomas to grow more slowly and to metastasize 
later than most other sarcomas, it was decided to 
resect the involved segment and replace it by two 
heavy bone grafts taken from the tibias. In view of 
the recurrence after the previous curettage, resection 
would have been indicated had the lesion been 
benign. 

Operation. Both lower limbs and the right pelvic 
region were prepared by iodine skin sterilization and 
‘lraping with sterile sheets. A Martin rubber bandage 
was applied spirally to the right leg from toes to 


F Fig. 16. Case 2. Sections of the tumor longitudinally 
with cartilage filling the large central area and the three 
small areas, x. 
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upper thigh, a Steinmann pin was introduced through 
the soft parts above the greater trochanter, and a 
heavy 1 inch rubber tube tourniquet passed twice 
around the hip above it and tied. Through a 9 inch 
lateral incision the involved femur was exposed lat- 
erally, cutting wide of muscle attachments and peri- 
osteum until the upper and lower limits of the en- 
largement had been reached. The bone was severed 
at the lower end with a wire saw, the upper frag- 
ment brought out of the wound and the soft parts at- 
tachments divided wide of the bone posteriorly and 
mesially. Six inches of the shaft was then resected. 
The fragment ends above and below appeared to be 
free of involvement. To prevent the possibility of 
transplanting tumor, the gloves and instruments 
were changed. Through a g inch incision a graft 
73% inches long and comprising slightly less than 
one-half of the circumference of the right tibia was 
cut and the wound was sutured and temporarily 
bandaged. The hip tourniquet was then removed and 
bleeding points that had not been controlled were 
clamped and ligated. Gloves were again changed, 
and a second graft similar to the first was taken from 
the left tibia under a tourniquet. One graft was in- 
serted into the defect intramedullary in the coronal 
plane and the other onlaid in the sagittal plane. At 
either end two large threaded wires were inserted 
obliquely with the intention of perforating shaft and 
both grafts with each wire. Below where the cortex 
of fragment was thin they were easily inserted. But 
above where the cortex of fragment was thick and 
dense, the wires wabbled and enlarged the holes in 
the onlay graft. Also the upper wire was inserted 
too high and missed the end of the intramedullary 
graft. (This oblique insertion, engendered by fear of 
splitting the end of the onlay graft, was a mistake 
and in subsequent operations the wires have been 
introduced perpendicularly as in Case 1.) After 
closure of the wound without drainage, a cast was 
applied to the body and both lower extremities. 
There was relatively little blood loss but as a safety 
measure the patient was given a 500 cubic centimeter 
blood transfusion during the operation. Shock did 
not develop and the early postoperative course was 
uneventful. A roentgenogram 7 days later showed 
the fragments and transplants to be well aligned 
(Fig. 12, left). 

However, another roentgenogram taken 2 months 
later revealed that the poor fixation by the wires at 
the upper end had permitted angulation within the 
cast and that bony union had occurred between the 
grafts and the fragments. Cast immobilization was 
continued for 5 months, and then a caliper splint was 
applied after which walking was gradually resumed. 
Figure 12, right, shows the roentgen appearance 8 
months after operation with fusion of the grafts and 
already considerable progress toward transforma- 
tion into a tubular bone. The wires were then re- 
moved, and walking without support was begun at 
1o months. The grafts rapidly hypertrophied and 
transformed as shown by serial roentgenograms and 
at the end of the year she was fairly active with 


about go degrees of motion at the knee, only a slight 
limp, and the legs equal in length. Figure 14, a 
and b, shows roentgenograms 19 months and 3 years 
and 6 weeks respectively after operation, and Figure 
13 is a photograph at the latter date. It is safe to 
assume from the roentgenographic appearance that 
by the roth month absorption and replacement of 
the old dead bone was practically complete. Side 
and front views at the end of 414 years are shown in 
Figure 15, at which time roentgenograms of the chest 
were negative. At the time of reporting 4% years 
after operation, the limbs were of equal length, and 
the knee could be flexed to 120 degrees. There was 
still a very slight limp due to the bowing of the shaft 
and some degree of external rotation of the upper 
fragment. 

Pathological report. After trimming off the at- 
tached muscle fragments the spindle-shaped segment 
of shaft was covered by an adherent periosteum and 
the window made by the previous operation was 
closed by new bone. Section of the shaft longitu- 
dinally revealed the oval central area filled with soft, 
dark bluish-gray cartilage (Fig. 16). The surround- 
ing- cortex was expanded and thickened and the 
medullary cavity was filled with dense new bone be- 
low for a distance of % inch and above for 2 inches. 
Three small islands of cartilage were seen in the 
upper end of the sclerotic bone of the medulla at the 
points marked x. 

A microscopic section was made of the slice cut 
out of the middle of the entire specimen. The tissue 
filling the central cavity as well as the three islands 
above was composed of immature hyaline cartilage 
which was richly cellular and was growing cauli- 
flower-like about the periphery. There was evidence 
of surface erosion and slight superficial invasion of 
the surrounding bone by the tumor. The new bone 
filling the medullary cavity above and below con- 
sisted of dense trabeculae with fibrous and hemo- 
poietic marrow. The cortical thickening was due to 
deposition of coarsely lamellated reactionary new 
bone mainly subperiosteally and to a lesser extent 
endosteally. The diagnosis was central chondrosar- 
coma of low grade malignancy with reparative new 
bone filling out a defect in the upper portion which 
had been left after the previous operation. 


While healing in these 2 cases was by prim- 
ary intention, experience with other cases (3) 
has shown that the incidence of infection in 
the transplantation of massive bone grafts for 
the repair of large defects following excision of 
bone tumors is higher than for the average run 
of large clean operation. Also in case of large 
defects of bones created by injury, which are 
usually infected, and by extensive osteomye- 
litis with death of a large amount of shaft, the 
risk of infection following massive transplan- 
tation is so great that an operation in which 
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this technique is used should not be performed 
until all wounds have been healed for at least 
2 years. 

Metal screws may equally well be used for 
fixation of the graft and do not have to be re- 
moved but threaded heavy wires are more 
quickly and conveniently inserted as no pre- 
liminary drilling is necessary. They may also 
be cut close to the bone and left permanently. 


SUMMARY AND CONCLUSIONS 


Two tibial grafts which together equaled 
approximately 34 the size of the missing seg- 
ment of bone were anchored to the fragment 
ends by threaded wires to bridge a defect of 
the femur in 2 cases after excision for bone 
tumors. Bony union occurred between the 
fragments and grafts almost as rapidly as it 
occurs between fragments in the healing of a 
simple fracture. The large bridge supported 
the limb so well that with the aid of a caliper 
splint walking was resumed in 4 months in 1 
case and in 5 months in the other. A series of 
roentgenograms taken at intervals following 
operation, revealed that in each case, after the 
completion of bony union and the resumption 
of function of the extremity, there was gradual 
hypertrophy of the grafts, absorption and re- 
placement of their cortical bone by new bone 
and transformation of the bridge into a seg- 
ment of tubular bone resembling the missing 
part. In Case 2, occurring in a young ado- 
lescent, the progress was relatively rapid and 
the transformation was almost as marked at 
the end of 2 years as at the last x-ray exami- 
nation 4% years after operation when a very 
good replica of the original bone was seen. 

In Case 1, occurring in a 28 year old man, 
the transfotmation was much slower and brace 
support was necessary for a longer period. 
Also because of insufficient hypertrophy pre- 


127 


vious to the period of creeping replacement of 
the old dead bone by new bone (which at first 
is always weaker than the old bone) the mesial 
graft fractured twice, first 9 months and second 
25 months after operation. Each fracture 
healed while use of the limb was continued, 
which stimulated a great deal of new bone 
formation and apparently hastened the proc- 
ess of creeping replacement of the graft. The 
last roentgenological examination 324 years 
after operation showed that the bridge had 
hypertrophied to a size that was adequate for 
full support of the limb and that creeping re- 
placement of the old bone by new bone was 
apparently complete. However, the transfor- 
mation into a segment of tubular bone was 
still imperfect. And judging by the slowness 
of the change in this case during the last year 
and in other reported cases in adults after the 
lapse of 2 to 3 years, it is anticipated that the 
shape will remain much as is shown in the last 
roentgenograms. 

Because of the use of the tourniquet ard of 
careful clamping and ligating of vessels, the 
blood loss was slight and there was no shock 
despite the fact that the operations were very 
extensive and the amount of tissue devitalized 
in the transplants was great; all of which 
argues in favor of blood loss and against toxins 
and nociceptive nerve impulses as the cause of 
shock from such operations. 

The freedom from evidences of local recur- 
rence and of metastases after 3 years and 10 
months in Case 1, and 4% years in Case 2 
favors the use of the operation in carefully 
selected cases of slowly growing and border- 
line malignant tumors. 
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ANDROGEN CONTROL THERAPY IN 130 CASES OF 
CARCINOMA OF THE PROSTATE 


CHARLES C. HERGER, M.D., and HANS R. SAUER, M.D., Buffalo, New York 


NDROGEN control treatment of car- 
cinoma of the prostate has been in- 
troduced in recent years by Kahle and 
Maltry, Herbst and Huggins and col- 

laborators. Particularly the results accom- 
plished by orchidectomy as reported by Hug- 
gins and co-workers were so spectacular even 
in far advanced cases, that this method of 
treatment was received with great enthusiasm. 
Early reports by various authors, who based 
their studies on a comparatively small number 
of cases, which were followed up for one year 
or less, seemed to confirm Huggins’ observa- 
tions and the impression was created that 
cancer of the prostate may be controllable by 
such a simple surgical procedure as castration. 
The reports were that soon after orchidec- 
tomy, most of the patients showed marked 
improvement, consisting of increase in weight 
and well-being, increase in the red blood 
count and remarkable or complete relief from 
pain, if metastatic bone involvement was 
present. Even healing out of bone metastases 
was reported in numerous cases, and the 
initial results accomplished were so favorable 
that some authors were prompted to carry 
out orchidectomy in patients with general 
carcinosis due to primary carcinoma in other 
organs than the prostate gland. 

It is obvious that a proper evaluation of 
this method of treatment could be possible 
only after studies were available, which were 
based on a large clinical material that had 
been followed up for a long period of time. 
However, there were authors who voiced 
early skepticism as to the value of castration 
in the treatment of prostatic cancer. Randall, 
e. g., reported unsatisfactory results in 4 of 
5 cases in which orchidectomy was carried out 
8 or 9 years ago. He warned that his dis- 
couraging observations “should be recorded 
before a wave of enthusiasm (and of casfra- 
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tion) passes over this country.” Similar 
views were expressed by Kretschmer, who 
based his experience on studies of 11 cas- 
trated patients. 

An excellent paper on this subject was pub- 
lished recently by Nesbit and Cummings, 
who conducted studies on 75 patients with 
prostatic cancer who were observed for from 
21 to 36 months following orchidectomy. They 
concluded that castration should be valued 
as a satisfactory palliative procedure, but 
they stressed that cure cannot be expected 
from this method of treatment. It was their 
experience that 41 of 65 patients who showed 
initial favorable response to orchidectomy had 
recurrent symptoms about 12 months later. 
Nesbit and Cummings reported that such 
“delayed failures’ were observed with in- 
creasing incidence as time progressed, and 
they suggest “that eventually all cases muy 
fall into this category.” 

The occurrence of delayed failures has been 
observed also by Gutman.’ It has been his 
experience that once a delayed failure be- 
comes manifest, the patient runs a rapid 
downhill course which cannot be influenced 
by any treatment. Similar experiences were 
reported by Nesbit and Cummings. 

Delayed failures have been reported also 
in our first publication on this subject, and it 
was our impression at this time that the oc- 
currence of such cases will be a determining 
factor in the evaluation of androgen control 
therapy. 

It is the purpose of this paper to analyze 
the results of androgen control treatment in 
130 patients with prostatic carcinoma. Seven- 
ty-nine of these cases were followed up for 1 
to 2% years. Twenty-seven of the remaining 
51 patients were followed for a period of 
from 4 to 12 months and 24 died of the disease 
(16) or of other causes (8) within the first 
year after beginning of treatment. 

Personal communication. 
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A positive biopsy was obtained in 107 cases 
(82.3%). In the remaining 23 patients, the 
diagnosis was based on the findings on rectal 
examination, which revealed far advanced in- 
filtrating cancer of the prostate. 

Sixty-five of our 130 patients had demon- 
strable metastases, 59 of them to bones, 5 to 
distant lymph nodes, and 1 patient had 
metastatic lung involvement. 

In determining the method of treatment in 
each individual case, we adopted the plan in 
general to employ castration singly or in com- 
bination with stilbestrol medication, prefer- 
ably on patients with demonstrable metas- 
tases or on patients with rapidly progressing 
lesions. In contrast, exclusive stilbestrol ad- 
ministration, usually in doses of 1 milligram 
daily, was reserved for patients with appar- 
ently low-grade malignant tumors with no 
demonstrable metastases, in whom little pro- 
gression of the lesion was anticipated. Stil- 
bestrol medication alone was given also in 
patients with moderately advanced lesions 
who had little or no symptoms, in patients 
who refused castration, and in patients who, 
for various reasons, were unsuitable for or- 
chidectomy. In addition, obstructive symp- 
toms were treated by the usual methods, such 
as indwelling catheter, suprapubic cystostomy 
or transurethral resection. 

Orchidectomy alone was carried out in 26 
patients; 19 of them had demonstrable me- 
tastases. In 48 other patients, castration was 
either preceded or followed by stilbestrol 
administration; 35 cases of this group had 
metastatic lesions. The remaining 56 patients 
received exclusive stilbestrol medication. Me- 
tastases were found in 11 of these cases. 


END-RESULTS 


The clinical results accomplished in our 
series of 130 patients are presented in Table I. 

Forty-two patients were dead at the time of 
writing (25 metastatic, 17 nonmetastatic.) Nine 
of them died of other causes and 33 of the 
disease. Twenty-four of the latter group had 
demonstrable metastases. 

Eighteen patients did not survive 1 year 
after beginning of treatment (10 metastatic— 
8 nonmetastatic). Twelve patients died with- 
in the second year (11 metastatic, 1 non- 


TABLE I.—END-RESULTS 


Orchid- 
Stilbes- | Orchid- | @tomy Per 
and | Total 
trol ectomy | stilbes- cent 
trol 
Dead of disease 15 4 14 33 25.4 
Dead of other causes 8 I 9 6.9 
Lost trace of I 2 3 2.3 
No apparent changes 13 I 14 10.8 
Alive in deteriorating 10 7 17 34 26.2 
condition 
Alive in improved condi- 
tion with disease ad- 
vancing 3 7 10 20 | 15.4 
Alive in improved condi- 
tion without evidence of 
advancing disease 6 5 6 17 13.0 
Total 56 26 48 130 | 100 


metastatic) and 3 patients with metastatic 
lesions died within 2 and 2% years following 
androgen control treatment. 

No appreciable changes in the patients’ 
condition were noticed in 14 cases (1 meta- 
static, 13 nonmetastatic). Thirteen of them 
received exclusive stilbestrol medication and 1 
patient with bony metastases underwent or- 
chidectomy alone. All but the latter case 
were patients with low grade malignant car- 
cinomas who had been under our care without 
showing evidence of progressive disease for 
months and years before introduction of 
androgen control treatment. Twelve cases of 
this group were followed for more than 1 year, 
while the remaining 2, including the castrated 
patient, were under treatment for 6 and 10 
months. 

Thirty-four patients (20 metastatic, 14 non- 
metastatic) derived no (11 cases) or only 
temporary benefit (23 cases) from treatment. 
This group is comprised of patients in whom 
the disease advanced in spite of treatment. 
The condition of these patients was worse at 
the time of writing than it was at the time 
when androgen control therapy was started. 
Twenty-one of them are in the terminal 
stages of the disease, and 13 present evidence 
of rapidly progressing disease. 

It is of interest that in 10 patients of this 
group, castration was carried out after stil- 
bestrol administration proved ineffective. 
This procedure resulted in temporary im- 
provement of less than 6 months’ duration in 
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7 cases and complete failure in 3 cases. It 
also has been our experience that increasing 
the daily dose of stilbestrol from 1 to 3 milli- 
grams had little or no influence on the course 
of the disease in those patients of this group 
who failed to respond to estrogen adminis- 
tration. 

Favorable response to treatment resulting 
in improvement of the patient’s condition 
was obtained in the remaining 37 patients (19 
metastatic, 18 nonmetastatic). Included in 
this group were patients in whom a sense of 
well-being, as well as gain in weight and 
appetite developed, which persisted up to the 
time of compiling our results. However, in 
evaluating our data, we have come to the 
conclusion that a distinction should be made 
between 2 groups of patients, namely, pa- 
tients who show clinical improvement without 
evidence of advancing disease and patients 


who, though clinically improved, present evi- ° 


dence of progressing disease. 

The former group is comprised of patients 
in whom rectal examinations revealed no 
progression of the primary lesion or regression 
in size, or softening in consistency of the 
prostate. Also included in this group were 
patients in whom metastases showed no tend- 
ency to further progression and patients in 
whom regression of metastases was observed. 

The latter group consists of patients in 
whom either local extension of the primary 
lesion took place, or patients in whom 
metastases, previously not demonstrable, 
bécame manifest during the course of treat- 
ment. In addition, we included in this group 


patients in whom metastases, present on 


admission, showed tendency to progression. 
In this connection it should be emphasized 
that it has been our experience in these cases 
that the roentgenological appearance of met- 
astatic bone lesions is a much more valuable 
indication as to future prognosis than serum 
acid phosphatase determinations. In spite of 
marked decrease in serum acid phosphatase 
activity which followed androgen control 
treatment almost invariably, we feel that the 
serum acid phosphatase activity of the blood 
serum cannot be considered an objective in- 
dication as to prognosis and as to activity of 
the metastatic lesions in these cases. This 


statement is based on observations which 
were that no or only insignificant elevation of 
the serum acid phosphatase activity developed 
even during the terminal stages of patients 
who were delayed failures, although marked 
elevation due to the presence of bony metas- 
tases was found before the start of androgen 
control treatment. 

The distinction between patients who are 
clinically improved in spite of advancing 
disease and patients who are clinically im- 
proved without showing evidence of ad- 
vancing disease is of practical value, because 
it can be presumed that all patients of the 
first group should be considered potential de- 
layed failures. It is in this group of cases 
that one may find patients who claim to 
be “in the best of health,” although large 
parts of the skeleton are involved by rapidly 
spreading metastases. In the past, we have 
seen repeatedly that such patients were bed- 
ridden in the terminal stages of the disease 
or dead a few months later. 

Considering these factors, it ensues that 
only 17 of our series of 130 patients responded 
to treatment so favorably that clinical im- 
provement coincided either with apparent 
temporary arrest or regression of the disease. 
Three of these patients had metastases to 
bones and 2 had metastases to lymph nodes. 
Remarkable improvement in the roentgeno- 
logical appearance of the metastatic bone 
lesions was noticeable in 2 of the 3 patients 
with bone metastases. Both these patients 
underwent orchidectomy more than 2 years 
ago. In the 2 patients with lymph node 
metastases, complete disappearance of the 
metastatic lymph nodes took place within 6 
months following orchidectomy. One of these 
patients has been under observation for 2 
years and the other for 6 months. Of the 
remaining 12 nonmetastatic patients of this 
group, 6 were followed for less than 1 year, 2 
for 1 to 2 years, and 4 (all of them treated by 
exclusive stilbestrol administration) for more 
than 2 years. 

Clinical improvement in spite of evidence 
of progressing disease was found in 20 pa- 
tients. Fourteen of them had bone metastases 
which either increased in size or spread to 
other parts of the skeleton during the course 
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TABLE II.—NUMBER OF PATIENTS IN PER CENT 
SHOWING CLINICAL IMPROVEMENT 


Patients Patients 

Intervals in without with 

months metastases—% metastases—% 


of treatment. In the 7 remaining cases, further 
progression of the primary lesion developed. 
Six of this group of 20 patients were followed 
for less than 1 year, 7 for 1 to 2 years, and 7 
for more than 2 years. 

It has been our experience that the number 
of patients showing sustained improvement 
following androgen control treatment de- 
creases steadily as time progresses. 

This is particularly the case in patients 
with metastatic lesions. Of the patients with 
metastases 83.1 per cent showed clinical im- 
provement during the first 4 months of treat- 
ment, but the percentage of these cases had 
dropped to 75.0 per cent during the fourth 
and seventh months, to 58.3 per cent during 
the eighth and twelfth months, and to 11.1 
per cent after 2 years (Table II). From this 
it is apparent that, in patients with metas- 
tases, a marked decline in cases benefiting 
from treatment sets in at the end of the first 
and at the beginning of the second year. 

In the group of nonmetastatic cases, the 
percentage of initial favorable responses was 
less impressive, but the decline of clinically 
improved patients was less precipitous as 
time progressed. The ratio of improved 
cases was around 54 per cent during the first 
7 months and decreased to only 36 per cent 
after 2 years or more. 

It was mentioned before that Nesbit and 
Cummings introduced the term “delayed 
failure” for patients who develop resurgent 
symptoms after initial favorable response to 
treatment. This was the case in 38 of 80 
patients showing initial improvement: Our 
results indicate that the occurrence of delayed 
failures is determined more by the type of the 
lesions treated than by the method of treat- 
ment employed. Delayed failures developed 
earlier and more frequently in patients with 


TABLE III.—RESPONSE OF PRIMARY LESION TO 


TREATMENT 
Regression in 
No size or soften- 
Intervals in change— ing in consist- Further 
months % ency, or both, %  increase—% 

Less than 4...... 33-6 62.1 4.3 
25.4 63.7 10.9 
21.0 57-9 21.9 
12.4 57.2 30.4 
13.1 36.9 50.0 


metastases, although they were almost always 
subjected to orchidectomy alone or in com- 
bination with stilbestrol administration. This 
accounts for the fact that so far, only 11 of 
56 patients receiving exclusive stilbestrol 
medication developed into delayed failures as 
compared to 27 of the group of 74 castrated 
patients. 

The increasing incidence of delayed failures 
as time progresses should encourage utmost 
conservatism in the evaluation of results 
accomplished. It is important to keep in 
mind that androgen control treatment of 
prostatic cancer remains a palliative and not 
a curative method, although spectacular tem- 
porary improvement may be accomplished 
at times, even in far advanced cases. 

In evaluating success or failure of treat- 
ment, one should be guided only by the entire 
clinical picture and not by improvement of 
single signs and symptoms, such as decrease 
in size and softening of the local lesion, de- 
crease in obstructive symptoms, increase in 
weight or red blood count, or decline in 
serum acid phosphatase activity, and the like. 
This is important because, during the course 
of our studies, we have seen patients in whom 
definite evidence of progressive disease did 
not coincide with re-enlargement of the pros- 
tate, increase in residual urine, or increase in 
serum acid phosphatase activity. Also partial 
or complete relief from pain due to bony 
metastases cannot be an objective indication 
because, as will be shown later, rapid spread 
of metastases may be demonstrable roent- 
genologically in spite of absence of pain. 

In view of these considerations, we have 
thought it advisable to discuss the effect of 
androgen control treatment on various mani- 
festations and symptoms of the disease after 
having presented the end-results. 
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EFFECT OF TREATMENT ON PRIMARY LESIONS 


Data on the effect of treatment on the 
primary lesion were available for study in 
116 of 130 patients. Fourteen patients either 
did not return for re-examination or died 
shortly after admission. 

It is obvious from Table III that, as time 
progresses, further progression of the primary 
lesion takes place in spite of androgen control 
treatment. 

While increase in size of the prostate 
developed in only 4.3 per cent of the patients 
during the first 4 months of treatment, such 
increase was found in 21.1 per cent of the 
patients between 8 and 12 months, in 50 per 
cent between 19 and 24 months, and in 56 
per cent between 25 and 30 months. 

In contrast, the number of patients who 
responded with regression in size of the 
prostate or softening in consistency, or both, 
declined after a period of 11% years. Our 
results revealed that a favorable response was 
maintained at a level of around 60 per cent of 
the patients during the first 18 months of 
treatment. This ratio decreased to 36.9 per 
cent between 19 and 24 months and to 32.0 
per cent between 25 and 30 months. The 
degree of improvement of the rectal findings 
was impressive in many cases; however, in no 
instance have we been able to observe com- 
plete regression of pelvic infiltration once it 
had developed. Changes indicative of favor- 
able response to treatment became noticeable 
as a rule 1 to 3 months after start of treat- 
ment. However, improvement did not con- 
tinue indefinitely. In the majority of the 
patients, the process of regression came to a 
standstill within the following 4 months, and 
continued further improvement was observed 
only in isolated cases. 

The number of patients, in whom no per- 
ceptible changes compared to the original 
findings on rectal examination were found, 
showed also decline as time progressed. The 
percentage of these cases decreased from 33.6 
per cent during the first 4 months to 12.4 per 
cent after the first year and this level was 
maintained during the following months. It 
appears probable that all patients who re- 
sponded neither with further increase nor 
with decrease in the size of the prostate after 


being under treatment for more than 1 year, 
belong to a group of patients who may survive 
unchanged for years, regardless of whether 
or not they receive any form of treatment. 


URINARY OBSTRUCTION 


Sufficient data on the response of ob- 
structive symptoms to treatment were avail- 
able for study in 105 of our 130 patients. 

Forty-two of these 105 patients had no or 
less than 50 cubic centimeters of residual 
urine during the time of observation. 

Twenty-six patients had complete reten- 
tion at the time of admission. In 14 of them 
retention persisted, 6 patients were relieved 
temporarily, and 6 patients obtained relief 
up to the time of writing. 

Thirty-seven patients had varying amounts 
of residual urine, accompanied by dysuria, 
frequency, and difficulty on urination. Im- 
provement of obstructive symtoms coinciding 
with a tendency to decrease of residual urine 
was observed in 23 patients, but, in 5 of them, 
improvement was only temporary. In the 
remaining 14 patients, there was continuous 
increase in the amount of residual urine in 
spite of treatment; 4 of these developed com- 
plete retention during the treatment, neces- 
sitating transurethral resection, cystostomy or 
drainage with indwelling catheter. 

From these figures, it ensues that up to the 
time of writing, favorable response to treat- 
ment was obtained in only 24 of 63 patients 
with obstructive symptoms. Our experience 
indicates, however, that improvement did not 
continue indefinitely in many cases. At the 
end of the first year of treatment, decrease in 
the amount of residual urine was observed in 
30 per cent of the patients, while at the end of 
the second year, such improvement was ob- 
served in only 6.6 per cent of the patients. 


WEIGHT 


The effect of treatment on the patient’s 
weight was determined in 104 patients at 1 to 
3 month intervals. Thirty-six of these pa- 
tients were treated with stilbestrol exclusively, 
23 were castrated, and 45 received stilbestrol 
in addition to orchidectomy. 

No appreciable changes in weight were ob- 
served in 21 patients and continuous loss of 
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weight in spite of treatment occurred in 28 
patients. Increase in weight took place in 55 
patients. In 19 of these 55 patients, gain in 
weight was of temporary duration only. Of 
the 36 other patients who have so far main- 
tained the weight gain, 11 gained less than 1o 
pounds, 19 gained between 10 and 25 pounds, 
and 6 gained more than 25 pounds. 

Determination of weight is of value because 
it indicates in a measure the degree of response 
to treatment. It is obvious that continuous 
loss of weight is an unfavorable prognostic 
symptom, also loss of weight after initial in- 
crease should be regarded as an equally 
serious sign, since it represents in our ex- 
perience, an early manifestation of a delayed 
failure. 


RED BLOOD COUNT 


Periodical determinations of the red blood 
count were carried out at 1 to 3 month inter- 
vals in 67 patients. Twelve of them received 
stilbestrol only, 20 had orchidectomy alone, 
and 35 had orchidectomy in combination 
with estrogen administration. 

No material changes in the red blood 
count were observed in 23 cases, and con- 
tinuous increase in secondary anemia in spite 
of treatment took place in 14 cases. Improve- 
ment in the red blood count developed in 30 
patients, but in 9 of them improvement was 
of temporary duration only. 

Increase as well as no change in the red 
blood count is of limited value only in de- 
termining the prognosis in each case. Par- 
ticularly in patients who developed delayed 
failures, we have observed numerous cases 
in which the red blood count showed little 
or no tendency to decrease until the patient 
had reached the terminal stages of the disease. 
However, progressive anemia in spite of treat- 
ment invariably indicates lack of response to 
treatment and should be valued as an un- 
favorable prognostic sign. 


PAIN FROM BONE METASTASES ~ 


Bony metastases were demonstrable in 59 
of the 130 patients treated. Fifty-three of 
these patients had metastases before treat- 
ment was started, and 6 developed metastases 
while they were under treatment. Four of 


the latter 6 cases received exclusive stilbestrol 
medication, and 2 were castrated before bone 
metastases became apparent. 

Pain due to skeletal metastases was pres- 
ent in 45 of the 59 patients with metastatic 
bone involvement. The intensity of the pain 
was not influenced by treatment in 3 cases 
and further increase in pain in spite of treat- 
ment developed in 4 patients. Marked relief 
from pain was obtained in the remaining 38 
patients; however, improvement was of only 
temporary duration in 20 cases. Five of them 
developed recurrent pain within the first 
year, 9 within 1 to 1% years, 3 within 114 to 
2 years, and 3 within 2 and 2% years. Pain 
remained improved up to the time of writing 
in 18 patients, including 1 patient in whom 
disappearance of pain was caused by break- 
ing down of the 2nd lumbar vertebra, which 
resulted in paralysis of the lower extremities 
and chord bladder. Twelve of these patients 
have been under treatment for less than 1 
year, 2 for 1 to 2 years, and 4 for 2 to 2% 
years. 

These figures indicate that improvement of 
pain was not sustained in numerous cases. Of 
the 38 patients in whom relief from pain 
developed following treatment, 33 or 86.8 
per cent remained improved during the first 
year. In contrast, only 6 or 28.6 per cent 
of 21 patients of this group, who were followed 
for more than 1 year, maintained satisfactory 
response. 

It was found as a rule, that recurrence 
of pain coincided with rapid deterioration of 
the patient’s general condition—such as de- 
crease in weight, increasing weakness, and 
progressing cachexia. It has been our ex- 
perience, however, that renewed elevation of 
serum acid phosphatase activity, which had 
decreased following androgen control treat- 
ment, did not develop as a rule, although 
rapid progression of metastatic bone involve- 
ment was demonstrable. Renewed tendency 
to increase in serum acid phosphatase activity 
was encountered in only 7 cases, but in none 
of them did such re-elevation attain approxi- 
mately as high values as were determined 
before treatment. For example, one of our 
patients whose serum acid phosphatase ac- 
tivity was over 1300 King-Armstrong units, 
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responded with decrease to 20 units following 
castration. When it became apparent that he 
developed into a delayed failure, there was 
only a comparatively slight tendency to in- 
crease in serum acid phosphatase activity, 
which did not exceed 45 units shortly before 
death. 


EFFECT OF TREATMENT ON METASTATIC 
LESIONS 


Bone metastases. Skeletal metastases were 
demonstrable in 59 patients. In 6 of them, 
metastases became apparent during the 
course of treatment, which indicates that 
androgen control treatment of prostatic can- 
cer does not protect the patient from the 
possibility of metastatic spread of the disease. 

Eleven of the 59 patients with metastatic 
bone lesions were excluded from this con- 
sideration because they either died less than 
3 months after the start of treatment (9 
cases), or they did not report for re-examina- 
tion (2 cases). 

In the remaining 48 patients, the effect of 
treatment on the bone metastases proper was 
unsatisfactory as a rule: No_ noticeable 
changes in the appearance of the bone lesions 
in the x-ray picture were observed in 13 cases. 
Further progression of previously demon- 
strable metastases or metastatic spread to 
other parts of the skeleton occurred in 25 
patients. Six other patients, mentioned be- 
fore, developed bony metastases in spite of 
treatment. 

Improvement in the roentgenological ap- 
pearance of metastatic bone lesions was 
demonstrable in only 4 patients, but improve- 
ment was not sustained in 2 cases. Both of 
these patients developed into delayed failures 
1% years after beginning of treatment and 
died of the disease with widespread metas- 
tases. Improvement was sustained in the 
other 2 patients for more than 2 years, and 
both patients have remained in apparently 
good health up to the time of writing. In none 
of these patients have we been able to observe 
complete disappearance of bone metastases, 
although improvement was remarkable in 
both instances. 

Lymph node metastases. Metastatic lymph 
node involvement was encountered in 6 pa- 


tients, and the diagnosis was confirmed by 
biopsy in each case. One of these patients 
had bone metastases in addition to lymph 
node metastases. All of these patients had 
metastases at the time of admission, and so 
far we have not observed any patients who 
developed lymph node metastases after being 
subjected to androgen control treatment. 

In contrast to the poor results accom- 
plished in the group of patients with bony 
metastases, the results obtained in patients 
with lymph node metastases have been satis- 
factory. Treatment was ineffective in only 1 
patient who was admitted with general car- 
cinomatosis in the terminal stage of the 
disease. Complete regression of the metastatic 
lymph nodes took place in the other 5 cases. 
None of them has developed recurrences, al- 
though 2 of them have been under treatment 
for more than 2 years. It is of interest that 
the patient who had metastases to bones and 
lymph nodes responded with regression of the 
metastatic lymph nodes, while serial x-ray 
pictures revealed further progression of the 
metastatic bone lesions. 

The degree of response to androgen control 
treatment was particularly impressive in the 
group of patients with lymph node metastases, 
and it seems that the favorable results accom- 
plished are usually more sustained than the 
results accomplished in patients with meta- 
static bone involvement. 

Lung metastases. Metastases to both lungs 
were found in 1 patient who died within 3 
months in spite of treatment. 


EFFECT OF TREATMENT ON SERUM ACID 
PHOSPHATASE 


It is well known that patients with in- 
creased serum acid phosphatase activity due 
to bone metastases from prostatic cancer 
usually respond with decrease of the acid 
phosphatase following androgen control treat- 
ment. According to our previous experiences, 
the mean decline of serum acid phosphatase in 
this group of cases amounted to 75 per cent of 
the original values 1 week after the start of 
treatment. Thereafter, a less precipitous fall 
continued for 2 to 3 months until equilibrium 
was reached at a level of 95 per cent of the 
previous findings. 
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Our studies on this subject have been con- 
tinued and similar initial results were ob- 
tained; however, during the course of investi- 
gations over a longer period of time, we have 
been able to collect additional data which are 
of interest. 

Of the 65 patients with metastatic disease, 
consistently normal values for serum acid 
phosphatase activity were determined in 13 
cases (metastases to lymph nodes, 5; lungs, 
1; bones, 7). In the remaining 52 patients, 
all of them with metastatic bone involvement, 
increased serum acid phosphatase activity 
was determined repeatedly. It ensues that 
the acid phosphatase test was positive in 
88.1 per cent of the 59 cases with bone 
metastases. 

Marked decrease in serum acid phosphatase 
activity as a result of treatment developed in 
36 patients. In 7 of these cases, subsequent 
re-elevation of the serum acid phosphatase 
took place, while in the remaining 29 cases, 
improvement has been sustained up to the 
time of writing. : 

No significant changes in the serum acid 
phosphatase level were noticeable in 6 pa- 
tients and tendency to further increase in 
spite of treatment was determined in 7 
patients. 

The 3 remaining cases had consistently 
normal values for serum acid phosphatase in 
spite of the presence of metastatic bone 
lesions before and during the first 12 months 
of treatment; however, gradual elevation to 
values of between 10 and 15 King-Armstrong 
units developed during the further course of 
observation. 

Our studies dealing with changes in serum 
acid phosphatase activity following androgen 
control treatment of patients with bony 
metastases indicate the following conclusions: 

1. Determination of serum acid phos- 
phatase is of only limited diagnostic value in 
patients who were subjected to castration or 
estrogen administration. 

2. Increase of serum acid phosphatase or 
consistently high acid phosphatase values, in 
spite of androgen control treatment, should be 
interpreted as an unfavorable prognostic 
sign, indicating no or poor response to treat- 
ment. 


3. Delayed failures may develop, although 
decrease of the serum acid phosphatase ac- 
tivity to persistently normal values has taken 
place. Of 23 patients developing into delayed 
failures, only 10 revealed a moderate ten- 
dency of the acid phosphatase to re-eleva- 
tion, while the 13 other patients maintained 
low acid phosphatase levels up to the terminal 
stages of the disease. 


ANALYSIS OF STUDY 


Our studies on the effect of androgen con- 
trol treatment of prostatic cancer have indi- 
cated that favorable response to this method 
of treatment was accomplished in numerous 
instances. However, during the course of 
prolonged observation, it became evident 
that a considerable number of the group of 
patients showing initial improvement de- 
veloped into delayed failures. The increasing 
frequency of such delayed failures, as time 
progressed, suggests that improvement in the 
remaining patients may not be sustained 
either. Thus, the conclusion presents itself 
that even the most spectacular improvement 
in any patient has to be viewed with skepti- 
cism as to the ultimate outcome. 

In the treatment of patients with far ad- 
vanced or metastatic disease, androgen con- 
trol treatment has proved its value as a 
method to prolong life. The degree of response 
to this method of treatment is much more im- 
pressive as a rule than the poor results accom- 
plished by external or interstitial irradiation. 
Although improvement is of temporary dura- 
tion only, the simplicity of the method and 
the low surgical risk involved justify its use 
in combination with the usual methods in the 
treatment of high grade urinary obstruction. 

Study of our material indicates that the 
results obtained were most favorable in the 
group of patients with metastatic lymph node 
involvement. All but one of our patients with 
such lesions responded with complete regres- 
sion of the metastases and so far, none of them 
has developed recurrences. However, the 
period of observation, as well as the number 
of patients with lymph node metastases, is 
insufficient as yet to allow definite conclusions. 

In contrast, it has been our experience that 
spread or local extension of bone metastases 
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is not arrested as a rule by androgen control 
treatment. We also have seen patients with 
previously nonmetastatic disease who de- 
veloped metastatic bone lesions, although 
they were under androgen control treatment 
for a considerable length of time. It ensues 
that this method of treatment does not pro- 
tect the patient with nonmetastatic cancer of 
the prostate from developing metastases at a 
future time (Nesbit and Cummings). 

In spite of the apparent ineffectiveness of 
androgen control therapy on the bone metas- 
tases proper, it cannot be denied that many of 
these patients derive temporary benefit from 
this method of treatment, such as disappear- 
ance or improvement of pain, gain in weight, 
and increase in well-being. Also improve- 
ment of obstructive symptoms and regression 
of the local lesion may take place until re- 
surgent symptoms, usually indicating the 
terminal stages of the disease, make it evident 
that the tumor has not lost its activity. 

It is difficult to determine the value of 
androgen control treatment in patients with 
inoperable nonmetastatic prostatic carcinoma. 
It is well known that many of these cases may 
live comfortably for years without receiving 
any treatment. Although improvement of 
the primary lesion, as a result of castration 
or stilbestrol administration, develops in nu- 
merous cases, it remains doubtful whether or 
not the course of the disease is being in- 
fluenced to an appreciable degree. The occur- 
rence of metastases following years of andro- 
gen control treatment demonstrates that this 
method of therapy does not constitute a 
prophylaxis against development of meta- 
static lesions. We are in agreement with 
Nesbit and Cummings, who express the 
opinion “that the maximum benefit to the 
patient may be derived by delaying endo- 
crine therapy until indicated by the onset of 
symptoms arising from advanced or meta- 
static lesions.” 

It is obvious from these considerations that 
androgen control treatment should be em- 
ployed in accordance with certain indications, 
and particularly orchidectomy should not be 
carried out indiscriminately in all cases of 
carcinoma of the prostate. Castration should 
be reserved for patients with metastatic 


disease, patients in whom metastases are sus- 
pected, or patients in whom rapid enlarge- 
ment of the primary lesion becomes apparent. 
It is our impression that castration is the 
more effective procedure if quick relief from 
pain is the object of therapy. Combined treat- 
ment consisting in orchidectomy preceded or 
followed by estrogen administration does not 
seem to offer any advantage over castration 
alone. A comparison of the end-results in the 
group of castrated patients with the end- 
results in the group of castrated patients who 
received additional estrogen showed no appre- 
ciable difference. It is of interest in this con- 
nection that stilbestrol medication, even in 
doses of up to 3 milligrams daily, had no 
effect in 7 of 8 patients who developed re- 
surgent ‘symptoms following orchidectomy. 
Only 1 of these patients responded with tem- 
porary improvement of 6 weeks’ duration. 

Exclusive stilbestrol medication should 
have its place in selected cases of prostatic 
cancer. An indication for exclusive estrogen 
treatment is present in our opinion, (1) in 
patients with operable carcinoma of the pros- 
tate who refuse surgery; (2) in patients who 
refuse orchidectomy; and (3) in patients with 
moderately advanced lesions of apparently 
low grade malignancy who have little or no 
symptoms. However, castration should be 
carried out in the first or in the latter group of 
these cases if changes occur which indicate 
progression of the disease. We have castrated 
1g patients in whom sudden progression of 
the disease became evident after they had 
received estrogen for a considerable length of 
time. Fifteen of them responded favorably 
although improvement was of only temporary 
duration in 5 of these cases. The 4 remaining 
patients showed no response. 

This indicates that failures which occur 
following exclusive stilbestrol administration 
may be improved, at least temporarily, by 
orchidectomy, while estrogen administered 
in cases of failures following castration is in- 
effective as a rule. 

It has been suggested by Huggins that 
castration or estrogen administration results 
in a reduction in the quantity and activity of 
circulating androgens, thereby causing de- 
crease in size and function of the cancer cells. 
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He also believes that immediate or delayed 
failures of androgen control therapy are due 
to the presence of extragonadal foci of andro- 
gen production, notably in the adrenal cortex. 
This theory finds support in an autopsy re- 
port by Herbst, who found enlargement of 
the adrenals to four and seven times the 
normal size in one patient with prostatic can- 
cer who did not respond to castration. It 
must be kept in mind, however, that in addi- 
tion to the adrenals, the pituitary plays an 
important part in androgen control. It may 
be possible that the pituitary is the gland 
from which the stimulus originates, which in 
time causes increased activity of the adrenals. 

With this idea in mind, we have given ex- 
ternal irradiation to the pituitary in 23 
patients. Two hundred kilovolts x-radiation 
(half value layer 0.9 mm. copper, 50 cm. skin 
target distance) was employed and the pitu- 
itary was irradiated from two lateral and one 
anterior portal, delivering a total of from 1000 
to 1700 roentgens into the region of the sella 
turcica. The results accomplished were inter- 
esting but not conclusive. In reporting them 
it should be stressed that we do not claim 
spectactular results, but our observations, 
which are based on experiences gathered for 
more than 1 year, may stimulate continuation 
of these investigations. 

One of these 23 patients was not included 
in our series of 130 patients because he did 
not receive androgen control treatment at 
any time. 


H. J., aged 67 years, white (Case No. 47877) was 
admitted to our service on April 30, 1943. At this 
time he was unable to walk on account of severe 
pain in both hip joints and both legs, which had per- 
sisted for 8 months. Biopsy from the prostate re- 
vealed carcinoma and x-ray studies showed bone 
metastases involving the lumbar spine, pelvic 
girdle, and both femurs. He received 200 kilovolts 
x-radiation as indicated before, and from May 5 to 
May 18, 1943, a total of 1305 roentgens was de- 
livered into the region of the pituitary. Improve- 
ment of pain occurred 3 days after beginning of 
irradiation and continued to such a degree that he 
was able to walk without any discomfort when he 
was discharged on May 24, 1943. He continued to 
feel well when last examined on July 26, 1943; 
however, there was neither gain in weight, nor in- 
crease in the red blood count, nor decrease in the 
serum acid phosphatase activity or improvement of 
the primary lesion. One month later, in August 


1943, we were informed by his family physician that 
he had developed resurgent symptoms and that he 
was failing rapidly. He died of the disease on 
February 22, 1944, at his home town and no autopsy 
was obtained. 


The other 22 patients who received irradia- 
tion treatment over the pituitary were pa- 
tients who developed into delayed failures 
following androgen control treatment. All of 
them were included in our series of 130 
patients. 

Twelve of these 22 patients did not respond 
to irradiation and continued to fail until they 
died of the disease; the other 10 showed vary- 
ing degrees of response. One of these 10 
patients was treated because of pressure pain 
in the rectum which developed due to a 
sudden increase in the size of the prostate. 
The patient who had been under estrogen 
treatment for more than 1 year was relieved 
of pain following irradiation of the pituitary 
and improvement coincided with renewed re- 
gression of the primary lesion. Improvement 
has been sustained so far 9 months after 
completion of x-radiation. The remaining 9 
patients were subjected to irradiation over 
the pituitary because of resurgent pain due to 
bony metastases. All of them had been 
castrated previously. Temporary relief from 
pain lasting from 1 to 3 months was accom- 
plished in 6 of these cases and in 3 other 
cases, improvement has been sustained up 
to the time of writing (4, 7, and 9 months). 
In 1 patient who responded with temporary 
improvement of pain renewed transient relief 
was obtained by a second course of x-radia- 
tion. 

It has been our experience in all cases that 
irradiation of the pituitary produced neither 
an appreciable decrease in the serum acid 
phosphatase activity, nor increase in the pa- 
tient’s weight or improvement in the appear- 
ance of metastatic bone lesions. It is our im- 
pression, however, that some degree of 
palliation was accomplished, and that the 
rapid downhill course in delayed failure pa- 
tients was slowed down at least temporarily 
in some of the cases treated. 

Irradiation therapy of the pituitary does 
not substitute for castration or estrogen 
administration; these experiments represent 
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only an attempt at procrastinating the ter- 
minal stages of the disease, which, according 
to our present belief, are bound to occur 
sooner or later following androgen control 
treatment. Comparatively little is known of 
the effect of x-radiation of the pituitary, and 
although our results were not too encouraging, 
it is within the realm of possibility that im- 
provement in the technique in delivering 
irradiation may yield better results. 

In concluding, it should be said that andro- 
gen control treatment is the most effective 
palliative method in the treatment of patients 


with inoperable and rapidly progressing car- 

cinoma of the prostate. The method should 

be valued as a palliative procedure only until 

new or additional methods of therapy will be 

found by which the occurrence of delayed 

failures can be postponed or even avoided. 
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VITAMIN STUDIES IN ABORTIONS 
W. E. KING, M.D., Montgomery, West Virginia 


HIS study of prothrombin time and 

vitamin C levels in cases of abortion 

was prompted by the findings of 

Javert and Stander who showed that 
patients with threatened, previous, spontane- 
ous, and habitual abortions have a signifi- 
cantly higher percentage of vitamin K and C 
deficiencies than do women with normal 
pregnancy. In their series, 72 per cent of the 
cases of abortions had a prothrombin time of 
70 per cent or less, as against 15 per cent of 
normal pregnancies having such a deficiency, 
with an average prothrombin time of 54 per 
cent in the cases of abortions as against g2 per 
cent in normal pregnancies. Sixty-nine per 
cent of their cases of abortions, as compared 
with 50 per cent of their normal pregnancies, 
had deficient vitamin C levels, averaging 0.34 
milligram in the abortion group and 0.54 mil- 
ligram in the normal pregnancies. 

I shall review the factors which cause abor- 
tions, present the findings of this study, sum- 
marize recommended therapy, evaluate its 
results, and present the conclusions. 

Meaker has presented a working classifica- 
tion of abortions, as follows: 

I. Death of the ovum 

A. Hereditary faults 
1. Lethal and sublethal factors in germ 
plasma 
2. Low vitality because of infertility of 
parents 
B. Environmental faults 
1. Malnutrition from defective implantation 
2. Acute and chronic maternal diseases 
Il. Separation of the ovum 
A. Abnormalities of the decidua 
1. Insufficient endocrine stimulus 
2. Insufficient endometrial response 
B. Abnormalities of the trophoblast 
Ill. Expulsive uterine contractions 
A. Factors exciting contraction 
1. Mechanical hindrances to growth of the 
uterus 
2. External violence 
B. Excessive uterine irritability 

It is difficult to determine the cause of ei- 

ther a threatened or a spontaneous abortion if 
From the Laird Memorial Hospital. 


there is no pathological influence, maternal or 
fetal, to which we can attribute it. Hertig and 
Sheldon state that 10 per cent of all preg- 
nancies terminate in spontaneous abortions 
and that only rarely is trauma the cause; they 
furthermore found in their series that ap- 
proximately 49 per cent of the 1000 abortions 
studied were caused by pathological changes 
in the ova. Paine cites Hertig and Edmonds 
(3) for a statement that go per cent of all abor- 
tions reveal associated disease that is incom- 
patible with continuing pregnancy. If this 
figure is approximately correct, there can be 
only a small percentage of abortions which 
are traceable to causes such as nutritional de- 
ficiency, endocrine dysfunction, trauma, pelvic 
visceral disease, or constitutional diseases like 
syphilis. 

Various authors have reported approxi- 
mately 80 per cent cures in treating threatened 
abortions by different methods. Hence, with 
this information, it is difficult to understand 
how such a high percentage of cures can be ob- © 
tained in cases of threatened abortions treated 
either by progesterone, sedation, bed rest, 
vitamins, or supportive therapy, or by any 
combination of such therapy. Falls, in dis- 
cussing Paine’s position, reports that 87 per 
cent of a series of 41 patients, who had previ- 
ously lost 85 per cent of their pregnancies, 
were treated, carried through to term, and 
then delivered of normal babies. Certainly, if 
defective fetal or maternal elements are pres- 
ent to the extent indicated by the authorities 
quoted, we ought not to expect any therapy to 
be very effective with the physiological action 
of the uterus expelling a separated ovum or 
dead embryo. Continued gestation must 
be evidence that even though pathological 
changes may have been present, they were not 
extensive enough to cause complete abortion. 
Javert and Stander cite Kotz’s report that in 
patients with threatened abortion going to 
term, only 4.9 per cent had some congenital 
defect as compared with 2.9 per cent in nor- 
mal pregnancies. 
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TABLE I.—COMPARED VALUES 


Normal 
Normal | Abortions | Abor- 
Pregnancy | control tions 
Javert- 


javert- King Stander King 


tander 


Vitamin C level, average— 0.54 1.4 0.35 1.0 
mgm. 

Vitamin C—percentage 50 13 69 21 
deficient 

Prothrombin time, 92 84.5 54 63 
average—% 

Prothrombin time— 15 24 72 52 


percentage deficient 
(70% or less) 


Prothrombin time and ° 61 15 
vitamin C—percentage 
deficient 


Since pathological changes do play a large 
part in abortion, both partners, whenever 
parenthood is undertaken, should be enjoy- 
ing the best possible health in the hope of 
avoiding any fetal or maternal defect that 
might result from organic disease. Thyroid 
dysfunction should be corrected, secondary 
anemias treated, deficiency states supple- 
mented by dietary and medicinal courses, and 
organic lesions eradicated wherever possible. 

‘The study for this present report is based 
on a series of 100 cases, composed of two 
groups: first, 82 patients who had already 
aborted or were inevitable abortions; and sec- 
ond, 18 patients with threatened abortions. 
The control group was made up of 35 unse- 
lected individuals in general good health. 
Fifty-two per cent in this series had pro- 
thrombin values of 70 per cent or less (method 
of Quick) and were classed as deficient, as 
compared with 72 per cent found deficient in 
Javert and Stander’s series (method of War- 
ner, Brinkhous and Smith). The average pro- 
thrombin time for the cases of abortions in 
this series was 63 per cent as compared with 
Javert and Stander’s determination of 54 per 
cent. ‘lwenty-one per cent of this abortion 
series had deficient vitamin C levels of 0.5 mil- 
ligram or less (method of Abt and Farmer) as 
compared with 69 per cent of Javert and 
Stander’s series with deficient vitamin C 
(method of Mindlin and Butler). Further- 
more, this series of abortions was found to 
have an average vitamin C level of 1.0 milli- 
gram as compared with 0.35 milligram in the 
Javert and Stander series. Fifteen per cent of 


the cases of abortions were deficient in both 
vitamin C and prothrombin time, as against 
Javert and Stander’s value of 61 per cent. 

These compared values may be studied at a 
glance in Table I. 

It was further seen, as appears from Table I, 
that the control determinations on 35 pa- 
tients with no evidence of nutritional defi- 
ciency or hemorrhagic disease revealed 13 per 
cent had a deficiency in vitamin C, and that 24 
per cent fell below 70 per cent in their pro- 
thrombin time, as compared with 21 per cent 
low vitamin C and 52 per cent low prothrom- 
bin time in this abortion group. This type of 
control was used because Javert and Stander’s 
statistics already reveal a significant differ- 
ence between the cases of abortions and nor- 
mal pregnancies. 

It may be observed that, in general, this 
series of patients showed less abnormality 
than the series studied by Javert and Stander, 
and that the two studies diverge furthest in 
the vitamin C levels and the combined defi- 
ciency of vitamins C and K. 

Lubin and Waltman report that, if one 
abortion has previously occurred, there is only 
a 70 per cent chance of a later pregnancy going 
to term in the same mother; and that if two 
abortions have previously occurred, the chance 
drops to 30 per cent. In this series 11 per cent 
were primiparas; 47 per cent had no previous 
abortions; 22 per cent had 1 previous abor- 
tion; 9 per cent had 2; 6 per cent had 3; and 
5 per cent had 4. 

As various authors have stated, syphilis 
does not play a prominent réle in abortions; in 
accord with this, only 2 patients in our series 
were positive for syphilis on serologic exami- 
nation. 

Although the incidence of induced abortions 
in this series was recorded as only 3 per cent, 
it is believed to have been higher with the true 
history concealed. Hamilton, for example, 
reports an incidence of mechanical interfer- 
ence in 10.3 per cent of 502 cases, and states 
that a history of previous spontaneous abor- 
tion supports evidence that the present one is 
spontaneous unless admitted induced. 

Thyroid dysfunction, as determined by 
metabolic rates in the first 3 months of gesta- 
tion, does not appear to be a great cause of 
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trouble. Only 6 low basal metabolic rates of 
minus 15 to minus 30 were noted, and 6 of 
plus 14 to plus 26 in the whole series of 100 
cases. When there does happen to be evidence 
of a low basal metabolic rate in the patient, 
thyroid medication may be of value either as 
prophylaxis or as therapy during threatened 
abortion if it comes before the end of the 
fourth or fifth month; after this, the physio- 
logical increase in metabolic rate should 
already be established. 

Javert and Stander’s therapy consisted of a 
full nutritional program: supplementary foods 
to supply vitamin C and K, administration of 
vitamin C and K if the blood levels were low, 
mineral supplement of iron and manganese, 
vitamin B (240 milligrams monthly) when the 
vitamin C and prothrombin values were low, 
and progesterone and thyroid when indicated. 
Their results were similar to other reported 
successes, such as those treated with proges- 
terone by Mason, oral pregneninolone by 
Krohn and Harris, oral anhydro-hydroxy- 
progesterone by Soule, and vitamin E by 
Lubin and Waltman—all about 80 per cent 
successful. 

The results obtained in treating 18 threat- 
ened abortions in this series were not so en- 
couraging as the 80 per cent results of other 
reports. Forty-four per cent of this group of 
18 aborted and 56 per cent subsided. Seven- 
teen per cent of this group were deficient in 
vitamin C and 27 per cent deficient in pro- 
thrombin time, values which were not notice- 
ably abnormal since this group closely re- 
sembled the values of the control group. Only 
1 of the 8 cases of the threatened group which 
aborted had a low prothrombin time and none 
had deficient vitamin C. In those threatened 
abortions which subsided 40 per cent had low 
prothrombin time and 30 per cent had low 
vitamin C values. Of the 8 threatened abor- 
tions which terminated 6 had received vita- 
min E; 6 of the 10 which subsided had not re- 
ceived vitamin E. Of the 10 threatened pa- 
tients treated with supplementary vitamin E, 
6 aborted. These statistics, though taken from 
a fairly narrow base, suggest that vitamin E in 
large amounts does not prevent abortions. 

Therapy consisted of sedation, progesterone, 
and vitamins C and K when indicated. With 
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the use of proklot, a synthetic water soluble 
vitamin K, the prothrombin time may in- 
crease as much as 5 per cent daily under a 
dosage of 2 milligrams given three times daily. 
If the drug is given after meals, it is effective 
without additional bile salts if there is a nor- 
mal biliary function. Ten of the group were 
given 50 milligram doses of vitamin E two to 
four times daily supplied as eprolin, a distilled 
natural tocopherol. 

Lubin and Waltman have reported 80 per 
cent cures with vitamin E, using much smaller 
dosage than was used in this series. It is now 
generally conceded that morphine is contrain- 
dicated in threatened abortions, because of its 
oxytoxic effect on the uterus. Small or moder- 
ate doses of progesterone are usually preferred 
because of the possibility of destroying the 
intrinsic supply if large dosage is given. 

Of the threatened group, 3, or 17 per cent, 
were primiparas, which was comparable to the 
11 per cent incidence of primiparas in the en- 
tire series. Two of these 3 patients aborted 
and had no deficiency of vitamin C or of pro- 
thrombin time. Strangely enough, there was 
a higher incidence of abortions in those with- 
out previous abortion history in the threat- 
ened group than there was in those having 
already had one or more abortions though, of 
course, this is too small a section of the series 
to be statistically reliable. 


CONCLUSIONS 


1. Disease of the fetal or maternal parts is 
probably present in a high percentage of abor- 
tions, as indicated by the studies of Hertig and 
Sheldon (4) and of Paine. 

2. In cases of inevitable and of complete 
abortions, prothrombin time and vitamin C 
determinations have been lower than in con- 
trolled determinations of normal pregnancies 
and unselected individuals in good health. 

3. In cases of threatened abortions, there 
was found no appreciable difference in the 
vitamin C level and prothrombin time be- 
tween the threatened group and the control. - 

4. Pregnancies showing abnormal bleeding 
tendencies either by previous history of abor- 
tion or by active bleeding during gestation 
should have vitamin K and vitamin C studies, 
and deficiencies corrected. 
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5. Further studies are necessary to deter- 
mine both the effectiveness of vitamin E in 
threatened abortion, and the optimum dosage 
required. Potent preparations of vitamin E 
are already available. 

6. Synthetic vitamin K has been found 
effective after meals without bile salts ad- 
ministration if there isnormal biliary function. 

7. Endocrine factors must play a réle in the 
cause of some abortions. 

8. The therapy of choice in threatened abor- 
tions, along with the other care given a nor- 
mal pregnancy, would seem to be complete 
bed rest, full nutritional diet fortified with 
vitamins C and K when indicated, barbiturate 
sedation and corpus luteum hormone either 
orally or parenterally; some variations are in 


order when there has been either previous 
spontaneous abortion or habitual abortion. 
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THE EFFECT OF SULFANILAMIDE AND SULFATHIAZOLE 
ON HUMAN TISSUE 


JOSEPH L. POSCH, M.D., MARK E. MAUN, M.D., MATTHEW A. PILLING, M.D., and 
JOHN W. HIRSHFELD, M.D., Detroit, Michigan 


HE sulfonamides are frequently 

placed in surgical and accidental 

wounds to prevent the development 

of infection. Because of their wide- 
spread use it is important to know whether or 
not they damage tissues or influence wound 
healing. It has been shown by Wolff and 
Julius that fibroblasts from the hearts of chick 
embryos in tissue cultures are injured by con- 
centrations of sulfanilamide in excess of 
3:1000 (50). When sulfanilamide and sulfa- 
thiazole are added to tissue cultures in concen- 
trations above 1:150, they are mildly toxic for 
chick embryo fibroblasts, macrophages, and 
epithelial cells (20). 

A number of investigators have placed sul- 
fanilamide in experimental wounds in dogs, 
rabbits, and guinea pigs. Although some of the 
workers have reported that the drugs cause 
bleeding and the formation of gelatinous clots 
(29, 30), especially if used in excessive 
amounts, this group has concluded that in 
general sulfonamides do not damage tissue or 
interfere significantly with wound healing. 

In contrast, other workers have presented 
evidence based on animal experiments sug- 
gesting that the sulfonamides may interfere 
with normal healing processes. Hawking (14), 
working with guinea pigs, found a diffuse infil- 
tration of polymorphonuclear leucocytes and 
monocytes in the tissues about wounds that 
had been treated with sulfanilamide, sulfapy- 
ridine, and sulfathiazole. This reaction, he 
concluded, was no greater than a foreign body 
would cause. Taylor reports that an inflam- 
matory reaction in the form of edema and ac- 
cumulation of polymorphonuclear leucocytes 
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and monocytes occurs when sulfanilamide, 
sulfapyridine, sulfaguanidine, sulfathiazole, or 
sulfadiazine are placed under the anterior rec- 
tus sheath in dogs. After 3 days, crystals of 
sulfathiazole and sulfadiazine are still present, 
and minute abscesses form around some of the 
crystals. Glynn used sulfanilamide, sulfathia- 
zole, and sulfapyridine locally in rabbits. He 
found considerable edema and polymorpho- 
nuclear leucocytic infiltration during the first 
3 days. Phagocytic activity actually appeared 
to be decreased in wounds that had been 
treated with the sulfonamides. Definite mus- 
cle injury occurred in all of the wounds treated 
with sulfanilamide. One half of the cases 
treated with sulfapyridine had distinct muscle 
injury. Sulfathiazole and sulfapyridine pro- 
duced slight inhibition of fibroblast prolifera- 
tion while sulfanilamide did not. He conclud- 
ed, however, that the evidence of irritation is 
not sufficient to warrant discontinuing the use 
of these drugs locally. 

The effect of sulfonamides on nerve and 
brain tissue has been studied by several 
workers. Holmes and Medawar found that 
sulfanilamide in high concentrations causes 
degeneration of the axon and myelin sheath 
when applied to peripheral nerves of rabbits. 
Sulfanilamide, sulfathiazole, sulfapyridine, or 
sulfadiazine applied to the sectioned and re- 
paired nerves of the cat produces a foreign 
body reaction. The local use of the drugs, 
however, has no specific effect on the connec- 
we) tissue sheaths or other nerve fiber sheaths 
(12). 

A foreign body reaction can be produced by 
the application of sulfonamides to the brain of 
rabbits (42), monkeys (44), cats (17), or dogs 
(32). One group of investigators obtained 
“extensive fibroplasia in the dura, inflamma- 
tion in the leptomeninges, vascular engorge- 
ment and hemorrhage, conspicuous microglial 
changes and gliosis” (32) in the wounds that 
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were treated with drugs. They have also pro- 
duced convulsions by placing sulfathiazole on 
the cerebral cortex (36, 37). Other workers 
have confirmed the above findings in rabbits 
(21) and in humans (48) although one author 
(18) reports that convulsions did not occur 
when sulfathiazole was applied to the brain of 
cats. 

The reports describing the effect of the sul- 
fonamides on the peritoneum are conflicting. 
Some authors (19, 29) state that sulfanilamide 
does not cause any gross or microscopic change 
in the peritoneum of dogs. Other authors 
(31) state that there is no reaction with sulfa- 
nilamide or sulfathiazole, but that there is 
marked reaction with sodium sulfathiazole. 
On the other hand, sulfathiazole, sulfanila- 
mide, and sulfadiazine used in various forms 
produce adhesions in dogs, sulfadiazine pro- 
ducing a much greater local reaction than 
sulfanilamide or sulfathiazole (4, 9). A fibro- 
blastic foreign body reaction when sulfanila- 
mide suspended in saline was injected intra- 
peritoneally into mice has been reported (11). 
By employing various sulfonamides and study- 
ing the cellular changes in the peritoneal fluid 
in rats, it has been found that there is a 
meager response to sulfanilamide and a violent 
response to sulfapyridine. The author here 
thought that these “were non-specific and de- 
pended on a foreign body reaction of the tis- 
sues toward the drug itself as well as the 
innate irritant properties of certain of these 
compounds” (45). One group (46) reported a 
favorable deposit of fibrin in gastrointestinal 
anastomoses in dogs when crystalline sulfa- 
nilamide is placed along the suture line. 

In human beings sulfanilamide and sulfa- 
thiazole have been used locally in clean oper- 
ative wounds (7, 8, 26, 28), in compound frac- 
tures (6, 23, 24, 27, 33), in traumatic wounds, 
and war wounds (5, 22, 34, 38, 39). The re- 
porters observe reactions varying from no 
retardation of healing to delayed healing in 50 
to 75 per cent of the cases (1). Delayed heal- 
ing, which occurs when the drugs are used in 
large amounts and leads to the collection of 
serosanguineous fluid (8), and to clot forma- 
tion (30), could be avoided by not placing the 
drug between the skin edges and by reducing 
the amount of drug used (2). One author in a 


clinical observation of over 60 cases states 
that in “‘muscle and fascial layers the sulfon- 
amides appear to delay healing by their 
chemical effects on cell proliferation and by 
their presence as foreign material” (15). Pe- 
ripheral nerve damage has occurred in humans 
following the injection of sulfanilamide or the 
use of large quantities of sulfanilamide in 
wounds (5). 

Only a few microscopic studies have beer 
performed on human subjects. Veal and 
Klepser took biopsies from over 70 chronic 
ulcers. They noted that prolonged use of sul- 
fanilamide may retard healing by inhibiting 
cellular growth and by retarding the vascu- 
larization of the granulation tissue. On the 
other hand, Rea, who studied tissue excised 
from the edge of infected wounds, usually de- 
cubital ulcers, found no gross or microscopic 
evidence that sulfanilamide interfered with 
“the normal physiology of healing.” Weil and 
associates studied sections of tissue from 
wounds that had been treated with sulfathia- 
zole. Specimens from indolent wounds, from 
compound fractures at the time of removal of 
bone plates, and from cases of healing osteo- 
myelitis, were examined. Except for the oc- 
currence of foreign body giant cells surround- 
ing crystals of sulfathiazole in a case of osteo- 
myelitis, these authors found no evidence that 
the local use of sulfathiazole contributes to 
delay of wound healing. 

Since the reports in the literature regarding 
the effect of sulfonamides on tissues and on 
wound healing are conflicting and since the 
conclusions drawn from animal experiments 
are not always applicable to human beings, we 
decided to study the effects of sulfanilamide 
and sulfathiazole on human tissues by micro- 
scopic examination of the wounds. 


MATERIALS AND METHODS 


Volunteers were obtained among the hos- 
pital patients. The skin of the back was 
cleansed, and under local or general anesthesia 
two identical incisions were made in the para- 
vertebral region. The incisions were approxi- 
mately 2 centimeters in length and extended 
down to the paravertebral muscles. From 
0.15 to 0.2 of a gram of sulfanilamide or sulfa- 
thiazole powder that had been sterilized by 
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Fig. 1. Focal area of necrosis about sulfathiazole crystals 
at 2 days (arrow). Hematoxyiin and eosin, X65. 


heating in an oven at 140 degrees F. for 60 
minutes was placed in one of the wounds. The 
other wound was used as a control. Both 
wounds were closed with fine silk. At intervals 
varying from 1 to 28 days both wounds were 
completely excised. The specimens were im- 
mediately placed in 10 per cent formalin for 


Fig. 3. Excised wound containing sulfanilamide at 5 
days. Epidermal bridge has formed. Wound edges are 
jirtially necrotized. Hematoxylin and eosin, X 65. 


EFFECT OF SULFANILAMIDE AND SULFATHIAZOLE 


145 


Fig. 2. Control wound at 5 days. Note incomplete heal- 
ing. Hematoxylin and eosin, X 65. 


fixation and then imbedded in paraffin. Sec- 
tions for microscopic examinations were cut 
and stained with hemotoxylin and eosin. 


RESULTS 


Grossly the sulfonamide treated wounds 
had a broader scar than the controls. The 


Fig. 4. Control wound at 11 days. Note that almost 
complete healing has taken place. Hematoxylin and eosin, 
65. 
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Fig. 5. Wound with sulfathiazole at 11 days. Degree of 
healing comparable to that of control specimen. Hema- 
toxylin and eosin, X 65. 


deep portion of some of the sulfathiazole 
wounds that were excised during the first week 
was found to be separated by gelatinous clots 
not seen in the control wounds. 

Microscopic examination of biopsy speci- 
mens taken within 1 week after the experi- 


Fig. 7. Wound with sulfathiazole at 28 days. Complete 
healing with focal area of inflammation. Hematoxylin and 
eosin, X 65. 


Fig. 6. Control specimen at 28 days. Note that com- 
plete healing has taken place. Hematoxylin and eosin, 
X 65. 


mental wounds were prepared revealed a 
marked leucocytic exudate and focal areas of 
necrosis in the deep layers of the dermis and in 
the subcutis of the wounds in which sulfanila- 
mide or sulfathiazole had been placed. Often 
granules of the implanted drugs provoked a 
foreign body reaction though frequently the 
reaction was of a more acute nature. Fibro- 
blastic proliferation appeared to be slightly 
delayed in the wounds that had been treated 
with sulfathiazole or sulfanilamide. Since 
epithelial proliferation occurred promptly in 
both treated and control wounds, casual gross 
inspection led to the assumption that the 
wounds were healing with equal rapidity. 

Examination of wounds excised 7 to 15 days 
following their preparation showed healing to 
be comparable in all wounds. In a few in- 
stances some evidence of infection and foreign 
body reaction was evident in the wounds in 
which the drugs had been placed. The fibro- 
cyte proliferation appeared equal in all the 
wounds, and collagen production was uniform. 

All of the wounds excised approximately 3 
weeks after preparation exhibited almost com- 
plete repair. 

From a study of the excised biopsy speci- 
mens it is evident that sulfanilamide and sulfa- 
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thiazole act as irritants to the dermis and the 
subcutis. In addition, they may produce focal 
areas of necrosis and marked leucocytic re- 
sponse in the adjacent tissues. However, the 
deleterious effects are short-lived and are not 
evident in wounds 7 to 10 days old. Subse- 
quent healing is prompt and within normal 
limits. 

It is apparent that surgeons who employ the 
sulfonamides in wounds must be willing to 
accept an increased inflammatory reaction 
about the wound and an initial delay in heal- 
ing. These undesirable effects can probably be 
minimized by the use of small amounts of the 
drug in the microcrystalline form. If excessive 
quantities of the sulfonamides, especially sul- 
fathiazole, are placed in wounds, large aggre- 
gations tend to form that are absorbed very 
slowly. Under these circumstances the in- 
flammatory changes here described might be 
accentuated. 
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Fig. 1. a, Pearse technique of one-stage pancreatico- 
duodenectomy. (Drawn from Pearse’s illustration and de- 
scription.) b, Child technique of one stage pancreatico- 
duodenectomy. (Redrawn from Child’s illustration.) 

Fig. 2. A modified Whipple type of resection of the duo- 
denum and head of the pancreas for primary carcinoma of 
the duodenum. This drawing shows the completed opera- 


tion which was done in one stage. 1, Cholecystogastros- 
tomy; 2, duodenum and head of pancreas; 3, gastroenteros- 
tomy; j, pancreaticoduodenostomy; 5, site of obstructing 
tumor. 

Fig. 3. a, left, Drawing of a section of the deudenam 
showing the type of lesions found in the duodenal mucosa. b, 
Sketch of the duodenum showing location of the carcinoma. 


Pancreaticoduodenectomy for Primary Carcinoma of the Duodenum.—Thomas G. Orr and George A, Walker 
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PANCREATICODUODENECTOMY FOR PRIMARY 
CARCINOMA OF THE DUODENUM 


THOMAS G. ORR, M.D., F.A.C.S., and GEORGE A. WALKER, M.D., Kansas City, Kansas 


RIMARY carcinoma of the duodenum 
is relatively rare. It may constitute 
about 0.3 per cent of all carcinomas of 
the intestines, as estimated by Hoff- 
man and Pack. For purposes of description 
primary carcinoma of the duodenum is classi- 
fied as supra-ampullary, periampullary and 
infra-ampullary. In a recent review up to 
1942, Berger and Koppelman found 386 cases 
of carcinoma of the duodenum recorded which 
they were willing to accept. Of this number 
77 were in the supra-ampullary region, 251 in 
the periampullary region, and 58 in the infra- 
ampullary region. While this estimate is prob- 
ably the nearest correct of any published to 
date, the fact that such a large percentage of 
carcinomas is found in the periampullary area 
of the duodenum at once casts some doubt 
upon these conclusions, since it is a well known 
fact that primary tumors arising from the am- 
pulla frequently invade the duodenum. 
Radical excision has been possible in a small 
percentage of cases. Of the 386 cases col- 
lected by Berger and Koppelman, 76 were re- 
moved by radical excision with an operative 
mortality of 31 per cent. Of the 76 excisions 
7 were in the supra-ampullary region, 58 in 
the periampullary region and 11 in the infra- 
ampullary region. 
A case of primary carcinoma of the duode- 
num was recorded by Pearse in September, 
1942. This author described a simplified 
method for resection of the duodenum and 
head of the pancreas in one stage (Fig. 1, a). 
The head of the pancreas and duodenum were 
completely removed. After mobilization of the 
first portion of the jejunum, a cholecystojeju- 
nostomy and a gastrojejunostomy were done. 
The severed neck of the pancreas was closed 
with sutures. The postoperative progress of 
this-case was not recorded. In 1943 Child re- 
ported a case of periampullary carcinoma of 
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the duodenum treated by a one stage pancre- 
aticoduodenectomy (Fig. 1, b). He divided the 
stomach through the antrum, ligated the com- 
mon bile duct, and resected the pyloric end of 
the stomach, duodenum, head of the pancreas, 
and about 18 inches of the jejunum. The op- 
eration was completed by doing a gastrojeju- 
nostomy, pancreaticoduodenostomy, and cho- 
lecystojejunostomy. Child’s patient was ex- 
plored for obstructive jaundice 15 months 
after the primary operation, and extensive 
metastases were found throughout the peri- 
toneal cavity. 

The following case report records another 
example of the operative method used by 
Whipple, Parsons, and Mullins for carcinoma 
of the ampulla as applied to primary carcino- 
ma of the duodenum. 


CASE REPORT 


B. R., a white male aged 66 years, was admitted to 
the University of Kansas Hospital October 19, 1942, 
and discharged November 27, 1942. This patient’s 
chief complaints were increasing indigestion, bloat- 
ing, vomiting, and loss of weight. For the past 3 
years he had had some indigestion. In the last 4 
months his symptoms had increased until at the time 
of admission to the hospital, he was vomiting every- 
thing taken by mouth. At times he would vomit 
food eaten one or two days before. He lost 30 pounds 
in 4 months. 

Examination of patient showed evidence of recent 
loss of weight and strength. The pulse, temperature, 
and blood pressure were normal. There was visible, 
audible, and palpable peristalsis passing from left to 
right in the left upper abdomen. A movable mass 
5 centimeters in diameter could be palpated 5 centi- 
meters above and to the right of the umbilicus. 

Gastroscopic examination showed chronic hyper- 
trophic gastritis. An obstructive lesion was shown 
by the x-ray which was considered due to a carcinoma 
at the pylorus. A trace of albumin and a few hyaline 
casts were present in the urine. The hemoglobin was 
10.5 grams. The icterus index was 30 units. Tests 
for bile pigment in the gastrointestinal contents were 
not made. Chemical analysis of the blood showed a 
nonprotein nitrogen of 36, sugar 102, and whole 
blood chlorides of 430 milligrams, and a total pro- 
tein of 4.2 grams. There was no free hydrochloric 


149 


150 SURGERY, GYNECOLOGY AND OBSTETRICS 


acid found in the stomach. The Wassermann and 
Kahn tests were negative. 

After ten days of observation and preparation the 
abdomen was explored on October 31, 1942, and a 
modified Whipple type of pancreaticoduodenectomy 
was done in one stage (Fig. 2). An upper left trans- 
rectus incision was made near the midline. The 
stomach and proximal portion of the duodenum were 
found much dilated, due to an obstruction in the 
intra-ampullary region. A firm nodular mass which 
measured approximately 2 by 3 by 3 centimeters in 
size was found at the site of the obstruction. This 
mass involved the head of the pancreas. Small lymph 
nodes could be palpated along the portal vein and 
common bile duct. These palpable lymph nodes were 
very soft and did not appear to contain metastases. 
The liver was free from evidence of metastases. 

A cholecystogastrostomy and a gastrojejunostomy 
were done first. The duodenum was next sectioned 
near the pylorus and at the junction of the third and 
fourth divisions. The first three divisions of the duo- 
denum with a portion of the head of the pancreas 
were resected. The pylorus was closed with three rows 
of sutures. To preserve the external secretion of the 
pancreas the stump of the pancreas was implanted 
into the open end of the fourth segment of the duo- 
denum. Two rows of interrupted sutures of silk were 
used in the anastomosis. A drain was placed down 
to the duodenal bed. The wound was closed with 
catgut in the fascias, silk in the skin, and silver wire 
tension sutures. Five grams of sulfanilamide were 
placed in the abdomen. Spinal anesthesia supple- 
mented with cyclopropane was used. The operating 
time was 3 hours and 15 minutes. 

The progress of the patient immediately following 
the operation was satisfactory. There was a serous 
drainage from the wound for 2 weeks. This drainage 
was negative for pancreatic ferments. The wound 
healed soundly and the patient left the hospital 28 
days after the operation. 

At follow-up examinations and in written reports 
this patient complained much of indigestion and in- 
ability to tolerate certain foods. After a year he 
showed signs of rapidly failing health. Two months 
before death masses were found in the abdomen 
which were considered metastases. He died at home 
April 13, 1944, approximately 1714 months after 
operation. An autopsy was not done. 

Pathologic report. The specimen removed at oper- 
ation consisted of approximately 15 centimeters of 
the duodenum to which was attached a mass of firm 
tissue representing a portion of the head of the pan- 
creas. Directly opposite this mass, in the duodenal 
mucosa, there was a deep ulcer crater 7 millimeters 
in diameter. Proximal to this ulcer crater, the am- 
pulla could be recognized and at a distance of 1 centi- 
meter medial and slightly distal to the ampulla there 
was a small area of papillary hyperplasia of the mu- 
cosal epithelium, 4 millimeters in diameter and 15 
millimeters distant from the ulcer crater base (Fig. 3). 

A section through the base of the ulcer crater 
showed complete denudation of the mucosa, the tu- 


nica muscularis forming the presenting surface. The 
adjacent mucosa showed a papillary type of hyper- 
plasia. Extending from the edges of the mucosa at 
the margins of the ulcer, there were tubules and 
glandular spaces of irregular shape lined with one 
to several layers of pleomorphic hyperchromatic cu- 
boidal, polyhedral, or cylindrical cells with abundant 
cytoplasm often showing mitotic figures and some- 
times prominent nucleoli. These neoplastic malig- 
nant gland forming cells could clearly be seen orig- 
inating in the mucous membrane. They did not re- 
semble Brunner’s glands nor were they continuous 
with Brunner’s glands at any point. The glandular 
structures extended through the muscle layer and 
into the serosa. The latter was greatly thickened, 
edematous, and infiltrated with mononuclear cells. 
A few lobules of pancreatic acini were adherent to 
the serosa, and the tumor could be seen invading 
these acini. 

A section through the papillary hyperplastic area 
remote from the ampulla and the ulcer crater showed 
almost exactly the same picture as the area about the 
ulcer except that there was no ulceration or crater 
formation. The neoplastic tissue could clearly be 
seen to be continuous with the mucosal epithelium 
and did not involve Brunner’s glands. Here also the 
tumor extended through the muscularis and serosa. 
The latter was also much thickened and infiltrated 
with a few round cells. 

The common bile duct could be identified and dis- 
sected open throughout its course through the wall 
of the duodenum. It passed diagonally through the 
wall and quite near to the base of the ulcer crater, 
but there was no gross evidence. of involvement by 
tumor tissue. Histologically the epithelium of the 
duct appeared to be intact, and, although there 
were some cystic neoplastic glands nearby, these 
glands did not actually reach the duct lining. In 
addition to the histological evidence, it is clear from 
the clinical picture that there was little obstruction 
to this duct, the icteric index being only 30. This 
degree of obstruction could have been due to com- 
pression of the nearby tumor. 

The enlarged lymph nodes noted at operation 
showed no evidence of metastases. 

We have then in this patient two areas of malig- 
nant epithelial tissue, probably independent of each 
other and probably both originating in areas of pol- 
ypoid hyperplasia. It is not possible to trace any 
continuity between these tumors. One area ulcer- 
ated and produced a rather deep crater, the other 
did not. 

Diagnosis: primary carcinoma of the duodenum. 


The literature of primary carcinoma of the 
duodenum is very confusing because many of 
the case reports include carcinomas which 
arise from adjacent structures and secondarily 
invade the duodenum. In a review of the 
cases recorded as carcinoma of the duodenum, 
one is immediately impressed with the fact 
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that the great majority have been described 
as arising in the periampullary area. Know- 
ing the frequency of carcinoma of the ampulla 
and adjacent pancreatic tissue, a reasonable 
doubt concerning the accuracy of many of the 
reports may be expressed. In many instances 
it may be impossible for a pathologist to de- 
termine the origin of the tumor. When the 
origin of the tumor cannot be determined, the 
uncertainty should be recorded and only those 
cases of primary carcinoma of the duodenum 
should be reported as such. 

The aforementioned casesof Pearse and Child 
were primary carcinomas of the duodenum. 
The technique of operation used by these auth- 
ors are modifications of the technique used by 
Whipple, Parsons, and Mullins for excision of 
carcinoma of the ampulla. The authors have 
added a case treated by a similar technique. 
This type of operation fulfills the requirement 
that cancer should be treated by removing the 
primary growth and the lymph nodes in the 
immediate lymph drainage area. The future 


usefulness of the operation must depend upon 
the number of cases found suitable for radical 
excision, the mortality rate of the operation, 
and the final results. 


SUMMARY 


A case is described of a primary carcinoma 
of the duodenum which has been treated by a 
one stage modified Whipple operation. 

Attention is called to the probable inaccu- 
racies in recording primary carcinoma of the 
duodenum. 

The results of radical excision of primary 
carcinoma of the duodenum cannot, because 
of the few cases recorded, be estimated at 
present. 
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CONGENITAL ANOMALIES IN THE REGION OF 
THE UMBILICUS 


H. L. TRIMINGHAM, M.D., and JOHN R. McDONALD, M.D., Rochester, Minnesota 


HE region of the umbilicus is the site 

of a wide variety of congenital le- 

sions. Although the incidence of these 

disorders is not high, their pathogene- 
sis is of unusual interest. As the true under- 
standing of any congenital lesion is dependent 
on a knowledge of the embryology of the 
region concerned, the embryologic aspects of 
the subject will be considered first. 


EMBRYOLOGIC CONSIDERATION 


If one examines a 1.5 millimeter (3 week 
old) embryo, it will be found that the greater 
part of the specimen consists of extraembry- 
onic membrane; namely, the chorion, amnion, 
and yolk sac. These structures, although im- 
portant in the protection and nourishment of 
the developing embryo, are shed at birth. The 
early relation of these structures to the embry- 
onic plate (future embryo) is shown in Figure 
1, A. The early embryo is represented by an 
ectodermal disc (the embryonic plate), the 
margins of which are continuous with the am- 
nion. This latter structure is folded over the 
embryonic plate as a sort of hood and is also 
ectodermal. Ventral to the embryonic plate, 
and in close contact with it, is a saclike struc- 
ture, the primitive entodermal vesicle or yolk 
sac. The amnion and the yolk sac (which are 
separated by the embryonic plate) lie together 
in the large cavity of the primitive blastocyst. 
The wall of this blastocyst, that is, the tropho- 
blast, later contributes to the formation of the 
chorion. Only a part of the circumference of 
the chorion is shown in Figure tr. 

Suspending the amnion, yolk sac, and em- 
bryonic plate from the inner surface of the 
trophoblast is a pedicle-like mesenchymal 
structure, the body stalk. Blood vessels are 
soon formed in this body stalk. These convey 
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fetal blood to and from the placenta which 
develops later from the chorion. The mesen- 
chyma of the body stalk is continued over the 
surfaces of the yolk sac and amnion, com- 
pletely enveloping them (Fig. 1, A). In addi- 
tion, it is insinuated between the ectoderm of 
the embryonic plate and the entoderm of the 
yolk sac. Thus, three principal germ layers, 
ectoderm, entoderm, and mesoderm (derived 
from the mesenchyma) are intimately asso- 
ciated at the site of the embryonic plate. At 
the other end of the body stalk, the mesen- 
chyma is continued over the inner surface of 
the blastocyst and constitutes the inner layer 
of the chorion. The space bounded by this 
mesenchyma, that is, the cavity of the chori- 
onic vesicle, is the primitive, or extra-embry- 
onic, celom. The cells which line this cavity 
form a definite epithelial layer called ‘‘meso- 
thelium.” 

Figure 1, B, shows an embryo at a slightly 
later stage. The amnion has increased in size, 
at the cephalic end. It has enveloped the 
head of the embryonic plate in a hood and 
then has progressed in a caudal direction and 
formed the head fold. To a less extent the 
same process occurs at the caudal end, form- 
ing the tail fold. By the time the embryo is 6 
millimeters long (5 weeks old), the amnion 
has almost completely enveloped what is now 
a rather well defined embryo (Fig. 1, C). Only 
a small circular area where the yolk sac and 
body stalk enter the ventral surface of what 
now may be termed the true embryo is not so 
enveloped. At the margin of this circular area 
(the future umbilicus) the embryonic ecto- 
derm is continuous with the amniotic ectoderm. 

As the amnion is undergoing these changes, 
the entodermal yolk sac also is developing 
along certain lines. In Figure 1, A the yolk 
sac is represented by a nearly circular cyst, 
the top, or vault, of which is in close relation- 
ship to the ventral surface of embryonic plate, 
from which it is separated only by the embry- 
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—6 mm embryo 


Fotoderm 
----Entoderm 

Mesenchyme 
—Mesotheiium 


Fig. 1. The development of the structures in the region of the umbilicus, a, allan- 
tois; ac, amniotic cavity; am, amnion; bs, body stalk; c, cloaca; ch, chorion; chm, 
chorionic mesenchyma; cv, chorionic villi; ec, extra-embryonic celom; em, embryonic 
mesenchyma; ep, embryonic plate; fg, foregut; hf, head fold; hg, hindgut; ic, intra- 
embryonic celom; omd, omphalomesenteric duct; sb, small bowel (“herniated” into 
cord); ér, trophoblast; uc, umbilical cord; uv, umbilical vesicle; ys, yolk sac. (Modified 
from Jordan and Kindred. 4th ed. New York: D. Appleton-Century Co., 1942, p. 101, 


Fig. 104.) 


onic mesenchyma. This subembryonic vault 
of the yolk sac is the primordium of the future 
digestive system and cloaca. The foregut and 
hindgut are soon formed from this vault. With 
the enveloping growth of the amnion, the wide 
communication between the yolk sac and the 
developing gut is gradually encroached on so 
that by the time the embryo is 6 millimeters 
long (Fig. 1, C), this communication is repre- 
sented by a narrow tubular structure. This is 
the omphalomesenteric or vitelline duct. 

As the amniotic sac grows, the omphalomes- 
enteric duct and the body stalk, which enter 
the ventral surface of the embryo, are pressed 
close together and elongated. The amnion 
finally becomes closely applied to these struc- 
tures and with them forms a tubular organ 
which suspends the embryo from the inner 
surface of the chorion (Fig. 1, D). This tubular 
structure is the umbilical cord. 


The yolk sac and the omphalomesenteric 
duct should be considered to lie, from the 
earliest stage, within the extra-embryonic 
celom. This is the cavity of the chorionic 
vesicle. In the development of the umbilical 
cord, as outlined previously, a portion of this 
extra-embryonic celom is folded in with the 
yolk sac and the omphalomesenteric duct, 
which come to lie in an extension of the extra- 
embryonic celom into the umbilical cord 
(Fig. 1, D). 

The intra-embryonic celom, or celom proper, 
is the true body cavity. It is formed early by 
a splitting of the mesenchyma within the 
embryo. It also is lined with mesothelium. 
Within it lies the growing gastrointestinal 
tract. This body cavity is in communication, 
through the umbilicus, with the umbilical 
portion of the extra-embryonic celom. The 
omphalomesenteric duct is still in wide com- 
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munication through the umbilicus with the 
primordium of the bowel. When the embryo 
is about 7 millimeters long, this bowel is forced 
or drawn out into the extra-embryonic celom, 
that is out of the embryo and into the umbili- 
cal cord. With the continued development of 
the embryo and the increase in the length of 
the intestine, more and more of the bowel is 
normally herniated into the cord (Fig. 1, D). 
When the embryo is about 30 millimeters 
long, nearly all of the bowel is out in the cord. 
Shortly thereafter, the intestines begin to re- 
cede into the abdomen, and by the time the 
embryo is about 45 millimeters long the reces- 
sion is normally complete. 

The omphalomesenteric duct, as a patent 
tubelike structure between the small bowel 
primordium and yolk sac, is short lived. By 
the time the embryo is 15 millimeters long, 
the open communication with the small bowel 
has disappeared completely and the duct is 
represented by a solid cord. Subsequently, 
this cord disappears and normally it leaves no 
trace. The yolk sac persists as an insignificant 
cystic structure, the umbilical vesicle lying 
between the amnion and the chorion at the 
site of the placenta. With the disappearance 
of the omphalomesenteric duct goes the oblit- 
eration of the extra-embryonic celom. 

The allantois, another derivative of the 
yolk sac, is indicated in Figure 1, A, B, and C 
as a finger-like process arising from that part 
of the yolk sac which goes to make up the 
hindgut and later the ventral cloaca. It is 
projected into the body stalk where it grows 
to considerable length, terminating in a small 
saclike extremity (Fig. 1, D). In lower ani- 
mals this extremity functions as a receptacle 
for certain waste products and may be con- 
sidered a primitive urinary bladder. In man, 
the allantois remains vestigial and performs 
no essential function, except possibly as a 
necessary primordium in the formation of a 
minor part of the urinary bladder. 

An early interpretation was that the allan- 
tois contributes to the formation of the fundus 
of the bladder and its remaining portion per- 
sists as an epithelial cordlike structure, the 
urachus, connecting the apex of the bladder to 
the umbilicus. On the basis of a study con- 
ducted in 1927, Begg (2) challenged this view. 


He said that the allantois contributes nothing 
to the formation of either the bladder or the 
urachus, and is to be considered as a true 
vestigial structure. He and other writers ex- 
pressed the opinion that the bladder (apart 
from a small mesodermal constituent arising 
from the mesonephric ducts) is derived en- 
tirely from the entoderm of the ventral cloaca. 
This cloaca, they said, normally grows toward 
the head and finally extends to the level of the 
umbilicus. It may be considered a primitive 
urinary bladder. The intra-embryonic por- 
tion of the allantois evidently disappears. 
Before birth, the apex of the ventral cloaca 
becomes narrowed and atrophied for a few 
centimeters down from the umbilicus and 
forms the urachus. Begg said that after birth 
the bladder normally descends into the pelvis. 
In this process it drags the urachus free from 
the umbilicus, so that its peripheral end is 
about 12 centimeters from the umbilicus. The 
urachus itself is only about 5 centimeters long 
in the adult, according to Begg. The space 
between the urachus and the umbilicus is 
sometimes traversed by frayed remnants of 
the obliterated allantois, which is dragged 
down with the urachus. 

There is no unanimity, as yet, on the sub- 
ject of the development of the urachus. Hgm- 
mgnd, Yglesias, and Davis have been able to 
offer convincing evidence that the normal 
urachus does reach to the umbilicus in the 
adult. 

In the very young embryo the yolk sac is 
supplied by a fine network of blood vessels. 
These vessels soon converge to form two 
omphalomesenteric arteries and two omphalo- 
mesenteric veins. The left omphalomesenteric 
artery disappears but the right persists as a 
good sized vessel and accompanies the ompha- 
lomesenteric duct in its course through the 
umbilical cord. This normally disappears be- 
fore birth except in its enteric portion which is 
destined to become the superior mesenteric 
artery. The two omphalomesenteric veins 
disappear before birth, except the proximal 
end of one, which becomes the portal vein. 

The umbilical vessels also appear early in 
the embryo, first as endothelial spaces in the 
mesenchyma in the body stalk. These group 
to form two arteries and two veins which run 


> 
‘ 
‘ 
‘ 
| 
‘ 


TRIMINGHAM ert AL: 


from the placenta to the embryo and convey 
blood to and from the embryo. The two 
arteries persist until birth, when they become 
the obliterated branches of the hypogastric 
arteries. One of the veins disappears very 
early, but the other functions until birth as 
the umbilical vein; it then becomes the liga- 
mentum teres of the falciform ligament. 

The urachal artery is a small vessel which 
arises from the superior vesicle branch of the 
left hypogastric artery and courses along the 
ventral aspect of the urachus and into the 
cord, supplying the allantois. At birth, this 
artery is ordinarily obliterated and becomes a 
small fibrous cord lying in close proximity to 
the urachus. 


CLINICOPATHOLOGIC CONSIDERATION 


The congenital anomalies that occur in the 
region of the umbilicus may be divided into 4 
main groups: alimentary, urachal, vascular, 
and somatic (Table I). These terms refer to 
the system chiefly concerned in the develop- 
ment of the respective anomalies. In addition 
to anomalies that are umbilical in a strictly 
anatomic sense, we have included anomalies, 
such as Meckel’s diverticulum and urachal 
cysts, which, although somewhat removed 
anatomically from the umbilicus, are closely 
related embryologically to umbilical anom- 
alies. 

Alimentary anomalies. These arise in the 
course of development of the gastrointestinal 
tract. They are due to a failure on the part of 
a temporary fetal structure, the omphalo- 
mesenteric duct, to disappear as it usually 
does. The persistence of this duct may be of 
varying degree. 

Completely patent omphalomesenteric duct : 
One of the rarest of all congenital anomalies is 
complete patency of the omphalomesenteric 
duct, that is a true fistula between the bowel 
and the umbilicus. In 1916, Cullen could find 
reports of only 46 cases of this anomaly in the 
literature. The duct always arises from the 
antimesenteric surface of the intestine, usually 
from the terminal portion of the ileum. 

In cases of complete patency of the ompha- 
lomesenteric duct, the umbilical cord usually 
is thicker than normal. This anomaly usually 
can be detected as soon as the cord comes off 
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TABLE I.—CLASSIFICATION OF CONGENITAL 
ANOMALIES IN THE REGION OF THE UM- 


BILICUS 


I. Alimentary anomalies 
A. Completely patent omphalomesenteric duct (um- 
bilical enteric fistula) 
B. Partially patent omphalomesenteric duct 
1. Peripheral portion (umbilical sinus) 
2. Intermediate portion (vitelline cyst) 
3. Enteric portion (Meckel’s diverticulum) 
remnant at the umbilicus (umbilical 
“Do 
D. —* band (obliterated omphalomesenteric 
uct) 
II. Urachal anomalies 
A. Completely patent urachus (umbilical urinary 
fistula) 
B. Partially patent urachus 
1. Peripheral portion (umbilical urachal sinus) 
2. Intermediate portion (urachal cyst) 
3. Vesical portion opening into the bladder 
III. Vascular anomalies 
A. Persistent omphalomesenteric vessels 
B. Persistent umbilical vessels 
C. Persistent urachal vessels 
IV. Somatic anomalies 
A. Congenital umbilical hernia 
B. Extrophy of the bladder 
C. Endometriosis of the umbilicus 


after birth. The umbilical depression is occu- 
pied by a bright red nodule which usually is 
about the size of a pea and no doubt repre- 
sents the small everted end of the patent duct. 
The surface of this nodule, which is soft and 
velvety, usually is covered with an intestinal 
type of epithelium but it occasionally may 
consist of gastric mucosa or pancreatic tissue. 

Examination of the summit of the umbilical 
nodule will reveal an opening. This opening 
may be small or it may be several millimeters 
in diameter. A probe introduced through it 
will pass on into the bowel if the lumen of the 
duct is not too narrow or tortuous. There is 
always some drainage from the fistulous open- 
ing. This may consist of mucus if the opening 
is small, but if the opening is large, intestinal 
contents will escape from it. As this material 
is highly irritating, the surrounding skin is 
likely to be severely excoriated. This is fre- 
quently the chief reason for bringing the 
affected child to the physician. 

The diagnosis of complete patency of om- 
phalomesenteric duct should not be difficult; 
however, it must be distinguished from certain 
umbilical lesions. An umbilical concretion is a 
small collection of inflammatory tissue at the 
umbilicus. It is caused by lack of cleanliness 
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and is usually found in adults. No opening 
can be detected, and there is no covering of 
mucous membrane. It can be successfully 
treated by cauterization or by local excision 
and cleanliness. An umbilical granulation is 
seen occasionally after the cord comes away. 
It consists of a small, soft, red tumor composed 
of true granulation tissue. The tumor arises 
from that portion of the umbilical cord prox- 
imal to the ligature, which, in the process of 
separation, has not come away completely. 
Local application of the cautery will remove 
the lesion. Urachal anomalies also must be 
distinguished from a completely patent om- 
phalomesenteric duct. The fistulous tract of a 
patent urachus is directed toward the bladder 
and urine may escape from it. The oral ad- 
ministration of methylthionine chloride (meth- 
ylene blue) may help to establish the diagnosis 
of a patent omphalomesenteric duct. Barium 
injected through the umbilical opening may 
demonstrate the fistula after a regular barium 
meal has failed to do so. 

The treatment of a completely patent 
omphalomesenteric duct is surgical. The only 
operation that yields permanent relief is com- 
plete excision of the fistulous tract from the 
umbilicus down to within about 1 centimeter 
of its junction with the bowel. The stump is 
then turned in and closed. The mortality 
associated with such a procedure should be 
low. 

Partially patent omphalomesenteric duct: 
As shown in Table I different portions of the 
omphalomesenteric duct may remain patent 
in different cases. Failure of the peripheral 
portion of the omphalomesenteric duct to 
close produces an umbilical sinus. Findings 
in such cases resemble those in cases in which 
a completely patent duct is present. Intes- 
tinal drainage never occurs at the site, but 
there is always a mucous secretion or weeping 
from the sinus. The canal from the red, ex- 
ternal nodule passes into the abdominal cavity 
for a variable distance before it ends blindly. 
The enteric end of the canal sometimes ter- 
minates in a fibrous band which is attached to 
the surface of the small bowel. Occasionally a 
history of intestinal obstruction is obtained 
in cases of umbilical sinus so that the possi- 
bility of such a band should be kept in mind. 


Undoubtedly patency of the peripheral por- 
tion of the omphalomesenteric duct frequently 
has been diagnosed as a simple umbilical con- 
cretion or granulation and treated by cauter- 
ization. If the sinus is only a few millimeters 
deep, local cauterization might cure it. In 
most cases, however, surgical excision is 
indicated. 

A vitelline cyst is due to failure of the inter- 
mediate portion of the omphalomesenteric 
duct to become obliterated. The cyst may be 
situated in the wall of the ileum; it may be 
situated in the abdominal cavity and attached 
to the ileum or to the umbilicus or to both of 
these structures, or it may be situated in the 
anterior abdominal wall. The incidence of 
proved vitelline cysts is not high. The wall of 
the cyst usually is lined with an intestinal 
type of mucosa and sometimes is made up of 
an intestinal type of submucosa and muscu- 
laris. The contents are, as a rule, a clear 
mucoid fluid derived from the mucosa. As 
this secretion accumulates, the cyst increases 
in size; the mucosa becomes stretched and 
flattened and may eventually be unrecogniz- 
able as such. The symptoms of these cysts 
depend largely on their size and location. 
Small cysts may be present and cause no 
symptoms, especially when they lie deep in 
the abdomen. Those lying in the abdominal 
wall may be detected by the presence of a 
visible and palpable cystic mass. When treat- 
ment is indicated, the only satisfactory pro- 
cedure is complete excision. 

Patency of the enteric portion of the 
omphalomesenteric duct, that is, Meckel’s 
diverticulum is a comparatively common 
anomaly. It is found in about 2 per cent of 
all cases studied at necropsy. Although this 
anomaly is related to the early development 
of the umbilicus, it is not strictly an umbilical 
anomaly. The subject has been dealt with 
exhaustively by many authors and will not be 
gone into here. 

Remnant of mucosa of omphalomesenteric 
duct at the umbilicus (umbilical “polyp” or 
nodule): A small portion of the omphalomesen- 
teric duct may persist as a bright red mucosal 
tag or nodule in the umbilical depression after 
the cord has come away. It might easily be 
mistaken for an umbilical concretion or gran- 
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ulation. However, it secretes mucus and on 
microscopic examination intestinal mucosa is 
found. Unlike the umbilical sinus it possesses 
no central canal, and this provides the chief 
distinguishing feature between the two con- 
ditions, which, of course, are closely related 
embryologically. The differentiation of the 
two may be of some importance from the 
standpoint of therapy, as the mucosal remnant 
may always be successfully treated by simple 
cautery, whereas the sinus may demand more 
extensive surgery. 

Congenital band (obliterated omphalo- 
mesenteric duct): A congenital band stretch- 
ing from the antimesenteric surface of a loop 
of small bowel to the inner surface of the um- 
bilicus may represent an obliterated omphalo- 
mesenteric duct, a persistent (usually throm- 
bosed) omphalomesenteric artery or both. 
Here, again, there is always the danger that 
the intestines may become looped or knotted 
about the persisting band and may cause in- 
testinal obstruction. For this reason this 
anomaly, when it is found, should always be 
excised. In accomplishing this it is always 
wise to treat the enteric stump of the band as 
a patent tube and ligate it firmly as it may 
contain a minute canal which communicates 
with the lumen of the bowel. 

Urachal anomalies. Urachal anomalies arise 
in the course of development of the bladder. 
In the following paragraphs the subject will 
be dealt with from the point of view of earlier 
writers, who believed that the urachus is 
formed by a process of obliteration of that 
portion of allantois which extends from the 
apex of the primitive bladder to the umbilicus. 
This will be followed by a brief review of 
Begg’s explanation. 

Completely patent urachus: A completely 
patent urachus appearing as a fistulous com- 
munication between the bladder and the 
umbilicus at birth, is rare. The anomaly is 
noted as soon as the cord comes away. Often 
there is a small granular tumor at the base of 
the umbilicus. The urachal opening may be 
the size of a pin point or much larger. If the 
canal is probed, the instrument is carried 
down, in the direction of the bladder. The 
flow of urine from the umbilicus may be in 
large, or small amounts depending on the 
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caliber of the fistulous canal, and on the ease 
with which urine can escape through the 
urethra. The flow of urine may be intermittent 
because of intermittent blockage of the ura- 
chal canal. Such blockage usually is caused 
by infection. Mild irritation of the skin 
around the umbilicus is common, but is of dif- 
ferent degree from the severe digestion of skin 
that is associated with a completely patent 
omphalomesenteric duct. No pain or discom- 
fort is associated with a completely patent 
urachus if infection is not superimposed. Fre- 
quently the opening of the urachus into the 
bladder may be seen with the cystoscope. 

The acquired type of umbilical urinary fis- 
tula occurs more commonly than one that is 
present at birth. In the acquired type no 
abnormality of the umbilicus is noticed im- 
mediately after birth, but some time later on 
in life, urine begins to dribble from the um- 
bilicus. These acquired fistulas are almost 
always associated with an obstructing lesion 
of the urethra, such as urethral stricture, 
hypertrophic prostate gland, or tumor of the 
neck of the bladder. The resulting urinary 
obstruction forces urine through an incom- 
pletely obliterated urachal channel and thus 
gives rise to an acquired umbilical urinary 
fistula. 

The only satisfactory treatment for a patent 
urachus is surgical excision of the fistulous 
tract and closure of its opening into the blad- 
der, as permanent spontaneous closure of a 
fistula of this kind is extremely rare. Before 
surgical treatment is undertaken the patency 
of the urethra must be investigated. If ob- 
struction of the urethra is present, it must be 
relieved as a preliminary procedure. The dis- 
section of the fistulous tract should begin at 
the umbilicus. If opening the abdominal 
cavity can be avoided, the risk of the opera- 
tion is minimized. Sometimes, however, the 
peritoneum is so adherent that the abdominal 
cavity has to be opened. Injection of methyl- 
ene blue into the tract may be of assistance. 
After the urachus has been freed completely, 
it then is severed a short distance above the 
bladder, and the stump is inverted and closed 
by a pursestring suture. 

Partially patent urachus: In cases in which 
the peripheral portion of the urachus has per- 
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sisted and is patent an umbilical urachal sinus 
opening at the umbilicus exists. The sinus 
passes for a variable distance down toward 
the bladder. The primitive urachal epithelium 
is believed to possess secretory cells and in 
these sinuses there is usually a clear mucinous 
secretion. Persistent umbilical drainage after 
the cord has come away usually first draws 
attention to the condition. An umbilical 
urachal sinus sometimes may begin as a 
urachal cyst which subsequently breaks 
through to the exterior at the umbilicus and 
establishes a sinus. 

An umbilical urachal sinus is a local condi- 
tion which can be successfully treated by local 
excision; care should be taken to excise the 
whole tract. Ordinarily excision of the sinus 
tract is a simple procedure as the tract lies 
extraperitoneally. However, in many cases 
infection is, or has been, present. Infection 
increases the difficulty of dissection and fre- 
quently necessitates opening the peritoneum. 
This procedure then increases the risk of 
operation. 

A urachal cyst which is the result of a pat- 
ency of an intermediate portion of the urachus 
is one of the commonest congenital anomalies 
of the urachus. Luschka stated many years 
ago that the urachal canal usually is incom- 
pletely obliterated and that the normal state 
is for numerous cystlike cavities (Luschka’s 
lacunae) to persist throughout life. Urachal 
cysts may be large or small, infected or non- 
infected. Small cysts may not give rise to any 
clinical symptoms and usually are found in- 
cidentally. However, some urachal cysts 
reach huge proportions. In Rippmann’s case 
the cyst which contained 52 liters of fluid is 
probably the largest one on record. The in- 
crease in size is usually gradual. In some cases 
there seems to be an intermittent communica- 
tion with the bladder and in these the size 
may vary when these cysts empty and fill 
through this opening. 

The wall of these cysts varies from one that 
is thin to one that is more than a centimeter 
thick. The inner surface is usually smooth. 
Most authors have stated that the lining is a 
transitional type of epithelium similar to that 
of the bladder, but in many cases this lining 
has become so modified that the original archi- 


tecture can scarcely be recognized. Only oc- 
casional small islets of epithelium may |e 
found. The fluid contained in the cysts may 
resemble ascitic fluid or it may be tenacious 
and ropy. At other times it has a typical 
chocolate color which is suggestive of an old 
hemorrhage. 

The first sign of an urachal cyst is usually 
an enlargement of the lower part of the ab- 
domen in the midline. Sometimes a definite 
cystic mass may be demonstrable. As the 
cyst increases in size it may weigh down on 
the bladder and cause urinary symptoms. It 
never produces systemic symptoms unless the 
cyst becomes infected. 

Most urachal cysts when they come to the 
attention of the doctor are in the infected 
stage. Pain, tenderness, and induration in the 
lower part of the abdomen are associated with 
fever, malaise, and sometimes severe prostra- 
tion. The skin overlying the cyst may be 
inflamed and indeed the abscess may rupture 
through it. Usually, however, the abscess if 
it ruptures will do so at the umbilicus which 
may be considered its weak spot. 

Urachal cysts must be distinguished from 
other lesions that may produce a cystic mass 
low in the abdomen. Cystic remnants of the 
omphalomesenteric duct may be difficult to 
distinguish without exploration; a distended 
bladder should be recognized easily with the 
help of a catheter; ascites can be diagnosed by 
paracentesis; an ovarian cyst lies further back 
in the abdominal cavity; localized peritonitis 
from any cause may be difficult to rule out, 
but valuable assistance may be obtained from 
the history. 

Since neither simple nor infected urachal 
cysts disappear spontaneously, surgical treat- 
ment is usually indicated. If the cyst is un- 
infected and small, it may be shelled out extra- 
peritoneally. The risk of operation for this 
type of cyst is minimal. If the cyst is large, 
the peritoneal cavity almost always must be 
opened in the course of its removal, but if the 
cyst is not infected even then the risk of 
operation should be small. It is wise to treat 
the remaining urachal cord extending from the 
cyst to the bladder as a pervious cord and 
ligate it firmly, thus forestalling the possible 
development of a urinary fistula. If the cyst 
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is infected, the operation is a more serious 
matter. Complete local excision almost al- 
ways will necessitate opening the adherent 
peritoneum widely, and this procedure under 
these circumstances is attended by consider- 
able risk. A safer procedure is to incise the 
cyst widely, curette the walls if they are 
thick, and then pack the cavity lightly with 
gauze. The gauze is withdrawn gradually. 
Although this method entails a more lengthy 
convalescence during which time the wound 
must heal by secondary intention, the safety 
of the procedure recommends it. 

In some cases a persistent vesical portion 
of the urachal canal communicates with the 
bladder. The cystoscope may reveal the open- 
ing into the bladder. The persistent portion 
of urachus often becomes cystic, because of 
intermittent occlusion of the opening into the 
bladder. Infection of this cystic cavity is like- 
ly to occur. When infection does take place, 
vesical and constitutional disturbances will 
appear. 

If the anomaly consists of a simple unin- 
fected, persistent, vesical segment of the 
urachus, often the condition causes no symp- 
toms and no treatment is required. However, 
if the urachal lumen has become cystic, the 
persistent portion probably should be excised 
and the opening into the bladder should be 
closed. If the cyst is thought to be infected, 
it is often advisable to isolate, ligate, and 
divide the occluded portion which communi- 
cates with the bladder. This procedure then is 
followed immediately by incision and drain- 
age of the cystic cavity which may be treated 
like an abscess that has been drained. Closure 
by secondary intention will follow. 

Begg’s explanation. Begg (3) stated that 
the urachal canal is never completely oblit- 
erated and in this respect he is in agreement 
with Luschka. The lumen, he found, is usually 
tiny and may become plugged here and there 
with desquamated cells. In a third of his 
specimens he was able to demonstrate a com- 
munication between the urachal lumen and 
the bladder. He was of the opinion that, al- 
though patent, the lumen of the urachus is so 
small that only the most minute quantities of 
urine can traverse it. He stated that it is lined 
with a transitional type of epithelium. 


Begg explained the genesis of congenital 
umbilical urinary fistulas in this way: The 
upper portion of the ventral cloaca fails to 
narrow and thus a true functional bladder 
reaches to the umbilicus; that is, no urachus is 
formed. If the allantois is patent or if a por- 
tion of the vesical wall is involved in the 
slough of the umbilical stump, urine will es- 
cape at the umbilicus when the cord comes 
away. The condition then is a vesicoumbilical 
fistula rather than a patent urachus. 

Acquired umbilical urinary fistulas, Begg 
stated, are of two types; neither type is due to 
a permeable urachus in the usual sense. In 
the first type no urachus has been formed and 
the apex of the bladder remains at the um- 
bilicus. Urethral obstruction, trauma, or in- 
fection later in life may cause a fistula to open 
at the umbilicus. In the second and more 
common type a more or less normal urachus 
is present. From one cause or another, usually 
urethral obstruction, urine is forced through 
the narrow urachal canal and bursts from its 
distal end into the space between the trans- 
versalis fascia and the peritoneum. It then 
may burrow its way toward the umbilicus and 
rupture through the umbilical depression. 

Begg was of the opinion that the so called 
cysts of the urachus may be formed from 
epithelial cells set free if and when the urachus 
is torn asunder by the pull of the bladder dur- 
ing the latter’s descent into the pelvis. An- 
other origin of urachal cysts may be segments 
of the urachal canal itself. 

Vascular anomalies. Persistent omphalo- 
mesenteric vessels: As a rule, the omphalo- 
mesenteric vessels disappear before birth 
except for those enteric portions, which go to 
make up the superior mesenteric artery and 
portal vein. Occasionally, however, they per- 
sist to an abnormal extent, sometimes inde- 
pendently and sometimes associated with a 
remnant of the omphalomesenteric duct. 
When they are associated with a remnant of 
the omphalomesenteric duct, the vessels may 
be patent. When an umbilical nodule or 
“polyp” is excised, blood sometimes spurts 
from a small vessel which may well be a per- 
sistent omphalomesenteric artery. Some- 
times these vessels persist as a solid cord run- 
ning from the mesentery of the small bowel 
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Fig. 2. Section made through the umbilicus in a case in 
which the urachus was patent. The stratified squamous 
epithelium of the skin is seen at the point where it merges 
into the intestinal type of glandular epithelium of the per- 
sistent urachus (hematoxylin and eosin, X 24). 


across the peritoneal cavity to the inner sur- 
face of the umbilicus or they may be attached 
at one end to the small bowel, the other end 
floating free. 

Persistent umbilical vessels: The umbilical 
vessels converging at the umbilicus, persist, 
normally, as the two obliterated hypogastric 
arteries, and the ligamentum teres of the 
liver’s falciform ligament. It is doubtful 
whether this process is ever subject to patho- 
logic aberration. 

Persistent urachal vessels: Little of sig- 
nificance regarding this anomalous condition 

.can be found in the literature. The urachal 
artery is normally obliterated before birth. 
Begg stated that in cases of congenital urinary 
umbilical fistula, the urachal artery persists 
and causes increased vascularity of the first 
part of the umbilical cord. This prevents the 
onset of the dry gangrene which normally 
causes separation of the cord and a red gran- 
ular tumor projecting from the umbilicus 
results. 

Somatic anomalies. Somatic anomalies arise 
from a failure of varying degree in the de- 
velopment of the anterior abdominal parietes. 
Included in this group of anomalies is the in- 
teresting condition of umbilical endometriosis. 

Congenital umbilical hernia: Simple um- 
bilical hernia is a condition frequently seen. 
In these cases, there is a defect in the fascia 


Fig. 3. The lining of a urachal cyst, which is composed 
for the most part of flattened epithelial cells. In one area 
there is a suggestion of multiple layers of cells somewhat 
like the transitional type of epithelium (hematoxylin and 
eosin, X 50). 


and the muscles around the umbilicus, so that 
a peritoneal sac of variable size covered by fat 
and skin protrudes through the base of the 
umbilicus. The defect may be due, in some 
instances, to a congenital defect in the ab- 
dominal parietes. A more likely cause of the 
common type of umbilical hernia, however, is 
in the severe stresses and strains (crying, 
coughing, and so forth) imposed on the um- 
bilicus soon after birth, at which, after all, 
there is a fresh wound. The subject has been 
dealt with in many surgical texts and will not 
be discussed further here. 

Of more interest from the embryologic 
standpoint, although much rarer, is the con- 
dition known variously as omphalocele, ex- 
omphalos, amniotic hernia, and eventration 
at the umbilicus. These numerous names ap- 
ply to the same fundamental condition. It 
occurs because the primitive intestine in the 
embryo fails to return completely into the 
abdominal cavity from the celom of the um- 
bilical cord long before birth or this return is 
effected only partially. This failure of the 
bowel to return, wholly or in part, to the 
abdominal cavity may be related to retarda- 
tion in the development of the abdominal 
cavity. Ahlfeld, however, suggested that 
omphalocele is caused by an abnormal per- 
sistence of the omphalomesenteric duct, which 
anchors the intestines out in the cord. The 
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Fig. 4. Lining of an umbilical cyst. The epithelium is 


the type found in the small bowel; pancreatic acini lie sub- 
jacent to lining epithelium (hematoxylin eosin, X45). 


degree of protrusion may vary from slight 
bulging of omentum at the navel to a com- 
plete eventration of all the derivatives of the 
primitive intestinal loop. 

The fundamental characteristic of all om- 
phaloceles is their external covering, which 
like the covering of the umbilical cord is 
amniotic membrane, not skin. This amniotic 
membrane is readily recognized as such as it 
is of tissue paper thinness and translucent. It 
fuses with the skin at the umbilical margins. 
As a rule there is no true sac, for the peri- 
toneum stops at the umbilical ring. The 
viscera, lying in what is the extra-embryonic 
celom of the cord, are plainly visible through 
their covering of amniotic membrane. A few 
hours after birth, this covering becomes dry 
and opaque and will crack and break easily. 
Spillage of contents of the omphalocele then 
will occur with disastrous results. 

Although conservative measures have been 
employed in the management of some of the 
smaller omphaloceles, the treatment of choice 
is surgical. Furthermore, the prognosis in the 
individual case will depend largely on how 
soon after birth, in terms of hours, operation 
is undertaken. Even under the best of cir- 
cumstances, the mortality rate is around 25 
per cent. The type of operation employed 
will be dictated in part by the peculiarities 
present in each case. Sometimes the umbilical 
ring must be enlarged before the omphalocele 
can be reduced. Sometimes after replacing all 
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Fig. 5. Higher magnification of the pancreatic cells 
which are demonstrated in Figure 4 (hematoxylin and eosin, 
X 148). 


the organs in the abdominal cavity, a firm 
closure is difficult. In this type of case, repair 
of the resulting hernia may be necessary at a 
later day. 

Extrophy of the bladder. This condition is 
included in the foregoing classification simply 
because in extensive cases, it may involve the 
umbilicus. A discussion of the lesion hardly 
comes within the scope of this paper. 

Umbilical endometriosis. About 50 cases of 
endometriosis of the umbilicus have been re- 
ported in the literature. Although Sampson’s 
theory of transtubal regurgitation of menstrual 
blood may satisfactorily explain pelvic endo- 
metriosis, the presence of endometrial tissue 
on the umbilicus is impossible to explain on 
these grounds. Lymphatic dissemination has 
been suggested as the mechanism, but few 
observers seem to hold this view. Probably 
the most acceptable explanation is the so 
called celomic metaplasia theory. According 
to this theory, remnants of the celomic meso- 
thelium sometimes persist at the umbilicus 
and later by a process of metaplasia are trans- 
formed into endometrial tissue. As almost the 
entire genital tract is derived from the primi- 
tive celomic mesothelium, endometrial tissue 
normally should be able to develop from it. 

The diagnosis of umbilical endometriosis 
should cause little difficulty if the condition is 
borne in mind. The lesion is represented by 
small tender nodules which often are close to 
the skin. They increase in size and tenderness 
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sistent omphalomesenteric duct: The typical mucous mem- 
brane should be noted. Deep in the mucosa, eosinophilic 
cells similar to the parietal acid secreting cells of the 
stomach may be seen (hematoxylin and eosin, X 18). 


at the menses and may rupture through the 
overlying skin and cause periodic bleeding. 
Microscopically they show the typical picture 
of endometriosis elsewhere. Local excision 
will eradicate the local lesion. If it is part of 
extensive pelvic endometriosis for which 
oophorectomy or irradiation is done, the local 
condition at the umbilicus will, of course, dis- 
appear with the endometriosis elsewhere. 


STUDY OF CLINICAL MATERIAL AND COMMENT 


A study of the material available at the 
Mayo Clinic was conducted (9). This study 
was confined to congenital lesions at, or in the 
immediate vicinity of, the umbilicus, such as 
fistulas, sinuses, cysts, and so forth. Umbilical 
hernia, endometriosis and extrophy of the 
bladder were not included. Twenty-four suit- 
able cases were found. 
«t/The diagnosis in a small proportion of these 
cases could not be made with absolute cer- 
tainty because of inflammatory and other 
changes in the specimen studied. In other 
cases the nature of the lesions made exact 
differentiation between two closely allied con- 
ditions impossible on pathologic grounds 
alone. In these cases, however, clinical, sur- 
gical, and pathologic data together usually 
permitted the making of a fairly certain diag- 
nosis. The probable anomaly in these cases 
is given in Table II. A number of interesting 


Fig. 7. Higher magnification of the eosinophilic cells 
shown in Figure 6 (hematoxylin and eosin, X 137). 


and instructive features were encountered in 
this study. These will be summarized briefly: 

It was found that intra-abdominal anom- 
alous conditions related to the development 
of the umbilicus may exist with little or noth- 
ing to indicate their presence; yet these may 
later be the cause of serious trouble. Each 
type of anomaly has a fairly characteristic 
clinical picture but in some cases the charac- 
teristic clinical picture was not encountered. 
In connection with the fact that microscopic 
examination of the surgical specimen some- 
times failed to establish an absolute diagnosis, 
an interesting observation was made by one 
of us (J. R. M.). When the urachus persists 
at the umbilicus, the presence of epithelial 
elements of transitional type would be ex- 
pected. In several of our cases in which the 
urachus had persisted at the umbilicus, the 
epithelial elements were found to be of the 
glandular type (Fig. 2). If it is recalled that 
the allantois and urachus originate in the 
primitive entodermal hindgut, this finding 
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TABLE II.—TYPE OF ANOMALY PRESENT IN 
TWENTY-FOUR CASES 


Anomaly present Cases 
Completely patent omphalomesenteric duct... .. I 
Patent peripheral portion of the omphalomesen- 
Mucosal remnant at the umbilicus............. 2 


Congenital band (obliterated omphalomesenteric 
duct or persistent thrombosed omphalomesen- 

Completely patent urachus................... 

Patent peripheral portion of the urachus....... 

Urachal cyst in the vicinity of the umbilicus. . . . 


should not occasion undue surprise. The oc- 
currence of primary colloid adenocarcinoma 
in the bladder illustrates the same reversion 
to a primitive embryologic type. 

Urachal cysts seldom exhibited a lining of 
epithelium of the typical transitional type, 
on the other hand, neither did they have an 
intestinal type of mucous membrane such as 
that found in the urachal remnant at the um- 
bilicus. The usual finding, if the epithelium 
had not been destroyed by inflammation was 
a single layer of flattened epithelial cells (Fig. 
3). In one case a cystic mass measuring about 
3 centimeters in diameter and lined with in- 
testinal type of mucosa contained pancreatic 
tissue (Figs. 4 and 5). In another case a sec- 
tion through the peripheral portion of a per- 
sistent omphalomesenteric duct revealed a 
lining of mucus secreting glandular epithelium 
(Fig. 6). Deep in the lining epithelium lay 
many glandular acini made up largely of cells 
resembling the parietal or acid secreting cells 
of the stomach (Fig. 7). Thus the multipoten- 
tiality of the primordium of the omphalo- 
mesenteric duct is illustrated. 

One case of primary adenocarcinoma of the 
umbilicus was found in our series. Adeno- 
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carcinoma of the umbilicus occurs occasionally. 
It almost always is a metastatic growth which 
originates in an intra-abdominal lesion (stom- 
ach, small bowel, liver, and so forth). Occa- 
sionally, however, as in one case studied by us, 
an adenocarcinoma of the umbilicus is found, 
which in the light of all available evidence 
seems to be a primary lesion. The two possi- 
ble explanations for the occurrence of this type 
of lesion are (1) metaplasia from squamous 
epithelium (there are no sebaceous or sweat 
glands in the umbilicus) and (2) glandular 
embryologic rests in the umbilicus from which 
the tumor arises. We feel that the latter is 
the more plausible explanation. 

One patient in this series died of peritonitis 
following a one stage excision of an infected 
urachal cyst. Care should be taken, there- 
fore, in the selection of surgical procedures for 
infected cysts. Anomalies of the umbilicus 
usually, however, lend themselves to surgical 
cure, if a sufficiently thorough procedure is 
done. Apart from umbilical hernia, which in 
its various forms is common, the incidence of 
congenital anomalies in the region of the 
umbilicus is low. 
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SURGERY IN OBSTINATE MEGACOLON 


Radical One-Stage Resection and Ileosigmoidostomy 


K. S. GRIMSON, M.D., F.A.C.S., H. N. VANDEGRIFT, M.D., and H. M. DRATZ, 
Durham, North Carolina 


ANAGEMENT of patients with 
Hirschsprung’s disease or mega- 
colon is frequently difficult. The 
magnitude of the pathological 

changes that may develop is classically illus- 
trated in the report by Bach, Imerman, and 
Kearns. In some patients with obstinate mega- 
colon the bowel perforates during an impac- 
tion episode and they die with peritonitis. 
Abdominal distention in others produces 
respiratory embarrassment and at times pul- 
monary and cardiac complications. Also not 
uncommonly patients enjoy relatively good 
health with minor inconvenience over long 
periods of years. Since megacolon is a rela- 
tively rare disease the experience of any one 
individual is based upon observation of a small 
group of patients and upon information gained 
from literature studies. 

Finney, Eiss, and de Takats and Biggs have 
summarized the mortality rate associated with 
medical management of megacolon. These 
three reviews cover the experiences of 9 
authors who individually report mortality 
rates varying from 19 to 79 per cent, averag- 
ing 58 per cent. These statistics and the not 
infrequent autopsy reports of death from 
complications of megacolon would indicate 
that, although patients with advanced patho- 
logical change can be controlled during long 
periods of time, they may eventually develop 
trouble during obstructive episodes. The 
dangers inherent in protracted conservative 
management of the more obstinate and pro- 
gressive forms of megacolon seem to justify 
colon surgery. 

Colon surgery has been described and 
recommended by Finney, Neugebauer, Eiss, 
and more recently, Yeazell and Bell, White- 
house, Bargen and Dixon, and many others. 


From the Department of Surgery and the Department of Pedi- 
atrics, Duke University School of Medicine. 


The approaches have varied from simple ce- 
costomy or colostomy to resection of the en- 
tire colon and rectum (Bruening). Local resec- 
tion of the more involved segments of colon 
has been the procedure usually employed. 
The mortality rate of this form of surgery be- 
fore the advent of modern methods of pre- 
operative and postoperative care, modern 
anesthetics, intubation decompression tech- 
niques, and chemotherapy was high. Many 
of the earlier authors, nevertheless, believed 
that the risk of surgery was lower in the more 
severely afflicted patients and the benefit 
greater than could be expected from medical 
management. Segmental colon resection is 
frequently followed by recurrence of extensive 
involvement of the remainder of the large 
bowel. 

The observation of Royle and Hunter, that 
obstinate constipation in spastic patients was 
corrected by sympathectomy, initiated the 
widespread use of sympathectomy for true 
megacolon. Literature studies indicate that 
sympathectomy may facilitate medical man- 
agement. It seems well established, however, 
that the gross pathology of the megacolon is 
little altered and that many patients again 
have impactions and occasionally volvulus 
and that some have died. Yeazell and Bell, 
Whitehouse, Bargen and Dixon, and others 
have reviewed and summarized the currently 
developing opinion that sympathectomy may 
facilitate medical management of patients 
with early or mild-colon enlargement, but that 
it is of little avail and perhaps actually harm- 
ful in patients with advanced forms of the 
disease. 

A report by Tiffin, Chandler, and Faber 
well illustrates the occasional failure of medical 
management and sympathectomy. Their pa- 
tient developed progressive dilatation of the 
bowel proximal to the sigmoid until at autopsy 
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Fig. 1. Three types of megacolon pathology encountered in 24 patients. Group I— 
12 patients had uniform involvement of all of the colon and a dilated or easily 
dilatable rectum. Group II—7 patients had uniform dilatation of the proximal colon 
terminating in the sigmoid region in a normal segment of sigmoid colon and a normal 
rectum. Group III—s patients had enormous dilatation of the upper sigmoid and de- 
scending colon with or without some dilatation of the proximal segments and a normal 


or dilated lower sigmoid and rectum. 


the ascending, transverse, and descending 
colon were uniformly dilated and _ hyper- 
trophied. Most of the sigmoid colon and 
rectum were normal. Death of this patient 
at the age of 20 months and other reported 
early deaths caution against refusing colon 
surgery in all obstinate megacolons occurring 
in infants or young children. 

The extent and location of the colon en- 
largement determines the type of resection 
that may be employed. Finney and Neuge- 
bauer described the incidence of involvement 
of part or all of the colon and greatly in- 
fluenced early surgical thought. Finney 
states that in more than one-third of the 
patients in his review the sigmoid alone was 
involved. The whole of the large intestine was 
enlarged in 15 per cent. The rectum was 
rarely involved. Neugebauer reviewed the 
early literature and summarized the anatomi- 
cal findings in 169 patients. The sigmoid alone 
was involved in 74, the entire colon with all or 
part of the rectum in 13, and the whole colon 
without the rectum in 32. The more recent 
observations of Whitehouse, Bargen, and 
Dixon indicated that in 26 patients the sig- 
moid and rectum were involved in 4; the sig- 
moid, rectum, and descending colon in 4; the 
sigmoid and descending colon alone in 4; the 
sigmoid, descending, and transverse colon in 
7; the sigmoid, descending, transverse, and 
ascending colon in 4; and the entire colon and 
rectum in 3. The discrepancy between the 
incidence of involvement presented in the 


first two and the third report may be partly 
explained by the inclusion of findings derived 
from limited surgical exploration during par- 
tial colectomy in the first two reports, and 
the extensive use of x-ray diagnosis in the 
third. 

The megacolon literature has not developed 
the percentage of patients in whom the dilata- 
tion of proximal segments of the colon ter- 
minates at some level in the sigmoid and 
leaves a portion of the sigmoid colon and the 
rectum grossly normal. That this type of 
pathology does occur is illustrated by fre- 
quent reports in the literature describing a 
subgroup among the megacolon patients as 
“rectal achalasia.” The dilatation of the 
descending colon and the upper sigmoid in 
this subgroup usually occurred above a nor- 
mal rectum and some normal portion of the 
lower sigmoid colon. The operative findings 
in the 3 patients to be reported at this time 
demonstrate that this type of pathology may 
be associated with immense enlargement of all 
segments of the proximal colon. 

The authors have reviewed in a contem- 
porary report (6) the observed anatomical and 
pathological findings and the clinical course of 
24 megacolon patients. Repeated examina- 
tions of the entire colon by proctoscope, 
barium, or air contrast enemas, and occasion- 
ally oral barium have demonstrated that in 12 
patients uniform involvement of the entire 
colon terminating in a dilated or easily 
dilatable rectum occurred. Eleven of these 
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Fig. 2. Case 1. Abdominal x-ray examination at the age 
of 19 years, Two standard 14 by 17 inch x-ray plates were 
required side by side to include the entire abdomen. 
Patient was not in distress. This was the usual state of 
distention. Occasional attacks of “gas” would increase the 
circumference of the abdomen another 6 or 7 inches. 


patients are now living. Two of them de- 
veloped a late volvulus of the sigmoid colon 
that required surgical reduction. One died 3 
years after a sympathectomy. Examination 
revealed a uniform involvement of the proxi- 
mal segments of the colon terminating in a 
normal segment of bowel usually in the sig- 
moid region and a normal rectum in 7 pa- 
tients. They presented marked abdominal 
distention. Episodes of impaction and ob- 
struction occurred at frequent intervals. Four 
received conventional medical management 
supplemented in one instance by a sympathec- 
tomy and died. The remaining 3 developed 
severe symptoms and were treated by one 
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stage resection of the megacolon and ileosig. 
moidostomy and are living. They will be 
discussed later. Examination revealed enor- 
mous enlargement of the sigmoid or the sig- 
moid and descending colon with or without 
some involvement of the proximal colon and 
rectum in 5 patients. These 5 patients are 
now living. Figure 1 diagrammatically repre- 
sents the three varieties of colon pathology 
encountered in these 24 patients. 

The mortality incidence of 5 patients in 
24 is lower than the mortality rates usually 
reported. This may be explained by the ex- 
tension of the follow-up record of the 19 
patients now living only to their present 
average age of 15, and the treatment by mega- 
colon resection of 3 of the patients now living 
at a time when serious complications of con- 
ventional management seemed inevitable. 
The effect of sympathectomy in 4 of the 74 
patients also confirms the observations in the 
recent literature. In 2 patients of the Group I 
variety sympathectomy was performed. One 
is now living. The other died 3 years after 
sympathectomy with an acute colon impac- 
tion and perforation. Two were of the Group 
II variety. One died 2 months after opera- 
tion. One underwent a megacolon resection 1 
year after sympathectomy because of a se- 
rious impaction episode. The gross pathology 
was not appreciably influenced by sympathec- 
tomy. Medical management was temporarily 
facilitated in 2 and apparently permanently 
facilitated in one. 

The pathological lesion encountered in this 
group of 24 patients and illustrated in Figure 
1 differs from that previously reported in the 
literature. The occurrence of uniform dilata- 
tion of the entire colon, including the sigmoid 
and the rectum in 12 patients is substantiated 
by repeated rectal, proctoscopic, and barium 
x-ray studies. The occurrence of uniform en- 
largement of the entire colon above a segment 
of normal lower sigmoid and a normal rectum 
in 7 patients is substantiated by detailed 
examination and confirmed by autopsy in | 
patient and by exploration during megacolon 
resection in 3. The occurrence of enormous 
dilatation of the upper sigmoid and descend- 
ing colon with or without moderate dilatation 
of the proximal colon and the lower sigmoid 
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Fig. 3. Case 1. Residual size of thickened and hyper- 
trophies megacolon illustrated in Figure 2. Preoperative 
evacuation and postoperative contraction have reduced it 
to a length of 51 inches, a circumference of 7 inches, and an 
average thickness of the colon wall of five-eighths of an 
inch. The terminal ileum and appendix are indicated by 
two arrows. The transition between enlarged and normal 
sigmoid is indicated by one arrow. 


and rectum is clearly substantiated, in 5 pa- 
tients, by x-ray evidence. 

The difficulties encountered in conven- 
tional management of patients of the Group 
II variety and the serious prognosis have 
stimulated an evaluation of the effect of a 
one stage procedure resecting entirely the 
diseased colon and anastomosing the terminal 
ileum to the remaining normal segment of 
sigmoid. 

The authors have projected this evaluation 
of the utility and feasibility of one stage sub- 
total colectomy with some apprehension be- 
cause of the experiences of Ladd and Gross. 
These authors employed this procedure and 
abandoned it after losing 2 patients from dis- 
ruption of the intestinal suture lines and peri- 
tonitis and a third of the series of 3, 1 year 
after operation, from a perforation of an ulcer 
of the sigmoid stump. Total colectomies for 
other diseases have proved successful without 
anastomosis leaks and without commonly de- 
veloping late ulceration in the sigmoid. It 
seems probable that improvements in surgical 
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Fig. 4. Case 1. Anterior and profile views of patient 1 
year after resection of megacolon and ileosigmoidostomy. 
Three or four soft bowel movements occur daily through 
the short sigmoid stump and rectum. The patient now 
weighs 45 pounds more than he did before operation. 


technique and supportive therapy may re- 
duce the operative risk. 


REPORT OF THREE PATIENTS TREATED BY ONE 
STAGE SUBTOTAL MEGACOLON RESECTION 
AND ILEOSIGMOIDOSTOMY 


CasE 1. This patient was 21 years of age at the 
time of megacolon resection. Constipation devel- 
oped shortly after birth and required constant 
medical management. Early in childhood obstipa- 
tion and abdominal distention made hospitalization 
necessary. A diagnosis of megacolon was estab- 
lished. Development was normal except for per- 
sistent abdominal distention. A variety of oral 
medications was employed but found less effective 
than olive oil enemas. Five or 6 days was the longest 
time permitted between bowel movements. Ordina- 
rily some movement occurred every day. Episodes 
of uncomfortable distention were relieved by the 
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Fig. 5. Case 2. Anterior and profile views of a 10 year 
old patient with obstinate megacolon 2 days after hos- 
pitalization. Large amounts of stool have been evacuated. 
A sympathectomy was performed. 


patient by lying upon his abdomen and manipulating 
the palpably enlarged colon through the abdominal 
wall until expulsion of a large amount of gas had 
taken place. 

At the age of 19 years he entered the clinic stating 
that the distention he then presented was typical of 
his usual condition. The magnitude of the residual 
impaction and distention is represented by the two 
standard 14 by 17 inch x-ray plates necessary for an 
abdominal study (Fig. 2). The patient weighed 142 
pounds and with the exception of his abdomen 
appeared poorly nourished. During 19 days in the 
hospital, mineral oil by mouth, depropanex, prostig- 
mine, and oil retention and soapsuds enemas 
achieved only moderate relief. He was advised to 
continue with mineral oil, enemas, and a bland low 
residue diet, and was discharged. 

Nine months later he was readmitted for 5 days 
with cramping abdominal pain. The pain subsided 
after several enemas. He left the hospital with the 
usual residual distention. 


Fig. 6. Case 2. Recurrent abdominal distention 1 year 
after sympathectomy and 12 hours after emergency treat- 
ment directed toward a fecal impaction. Large amounts of 
stool have been evacuated. 


One year later, at the age of 21, he again returned 
stating that mild abdominal cramps had developed 
and had become more frequent and intense during 
the day before admission. He insisted that some- 
thing be done about his colon and requested some 
form of surgery. Inspection revealed a gigantic 
abdomen. Strong colon peristaltic waves were 
visible beneath the vast thin distended abdominal 
wall. Cautious palpation gave the impression that 
the contractions of the colon, which was visibly 6 or 
7 inches in diameter throughout its length, would 
cause a spontaneous rupture. 

Rectal examination had at intervals during the 
preceding two years been interpreted as showing a 
widely dilated rectum full of feces, or a normal rec- 
tum. The rectum was now normal in size and 
empty. Treatment was begun cautiously by em- 
ploying oil retention enemas. Later as some move- 
ments were obtained soapsuds enemas, oral cascara 
and mineral oil, prostigmine, and finally after evac- 
uation was almost complete, magnesium sulfate 
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Fig. 7. Case 2. Abdominal x-ray examination imme- 
diately after photograph represented in Figure 6. Im- 
paction of the entire colon with feces is demonstrated. The 
normal lower sigmoid colon and rectum have dilated 
during the passage of the impaction. 


and castor oil were employed. The drastic catharsis 
completely emptied the colon, probably for the first 
time in many years. 

Surgery was then advised and performed under 
continuous spinal anesthetic. The patient was sup- 
ported during the 434 hour procedure by the ad- 
ministration of 1,000 cubic centimeters of blood, and 
1,000 cubic centimeters of 5 per cent glucose in 
saline. The abdomen was entered through a 7 inch 
right rectus incision centered at the level of the 
umbilicus. The colon was hypertrophied and re- 
dundant from the enormous cecum to and including 
the upper two-thirds of the sigmoid. It measured 
even in its collapsed state 3.5 to 4 inches in diameter. 
The megacolon was removed by mobilization first of 
the cecum and then progressively all of the en- 
larged colon down to the junction of the middle and 
lower thirds of the sigmoid. At this level, approxi- 
mately 5 inches above the pelvic floor, the dilated 
hypertrophied colon converted abruptly into a 
grossly normal sigmoid stump. Care was taken that 
adequate circulation to this remaining normal colon 
be saved. The horseshoe shaped area from which 
the colon had been removed was then carefully 
peritonealized. The diseased colon (Fig. 3) was re- 
moved by dividing the terminal ileum and the junc- 
tion between normal and abnormal sigmoid. Con- 
tinuity was re-established by a side-to-side anas- 
tomosis between terminal ileum and normal sigmoid 


Fig. 8. Case 2. Residual size of megacolon removed 
from the 11 year old patient illustrated in Figures 7, 8, and 
9. It measured 38 inches in length and 6 inches in diameter 
in the sigmoid region. The two arrows indicate the ter- 
minal ileum and appendix. The single arrow indicates the 
transition of dilated to normal sigmoid colon. 


colon. Ten grams of sulfanilamide was placed in the 
abdominal cavity and the abdominal wound was 
closed. Fine catgut technique was employed. The 
collapsed and redundant abdominal wall was sup- 
ported by 6 abdominal pads placed over the wound 
and held by adhesive taping. The rectum was then 
gradually dilated manually. The region of transi- 
tion of large to normal sigmoid colon was carefully 
examined during exploration and later during 
pathological dissection. The lumen of the colon was 
not obstructed. 

The postoperative course was uneventful. The 


highest temperature was 1o1 degrees. Daily rectal © 


dilatations and mineral oil instillations were per- 
formed during the first week to prevent back pres- 
sure on the suture line. The first bowel movement 
occurred on the fourth day after operation. Subse- 
quent movements ranged from 1 to 6 a day. Pro- 
phylactic chemotherapy, employing sulfathiazole, 
was administered during the first 8 days. Clinical 
distention, ileus, or vomiting did not occur. Moder- 
ate distention of areas of the small bowel by gas was 
demonstrated by x-ray several times during this 
hospitalization and also 12 months later. These 
loops have not increased in size. 
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Fig. 9. Case 2. Anterior and profile views of the patient 
6 months after resection of the entire megacolon and 
anastomosis of the terminal ileum to the remaining seg- 
ment of normal sigmoid. He has gained 18 pounds above 
his original weight. Soft bowel movements occur 3 to 6 
times a day. 


The patient returned to engineering school 4 
weeks after operation and has carried on normal 
activities for 19 months. He has gained 45 pounds 
over the initial weight preceding the evacuation and 
resection of the colon. Figure 4 illustrates his pres- 
ent condition. Soft semiformed bowel movements 
occur two to five times each day. 

CASE 2. This boy was 11 years old at the time of 
megacolon resection. Vomiting began a few days 
after birth. A tentative diagnosis of cardiospasm 
was made. Some relief was obtained with atropine. 
At 2% months of age severe vomiting occurred, and 
a bilateral otitis media developed. A few weeks 
later 6 days passed without a bowel movement and 
abdominal distention was noted. A diagnosis of 
megacolon was established. The child was given 
mild laxatives and frequent enemas. General nutri- 
tion remained poor. Pneumonia occurred at the age 
of 2 and again at the age of 3. At 24 years diph- 
theria developed, and at 4 chicken pox. In spite of 
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strenuous efforts toward relief of constipation 
marked abdominal distention and vomiting re- 
curred every 2 or 3 months. The parents gave care- 
ful attention to the bowel habit and occasionaily 
used as much as 10 gallons of water during a hizh 
colonic irrigation. 

The patient was first seen in this clinic at the age 
of 7 because of constipation, cramping abdominal 
pain, and vomiting. Examination revealed marked 
abdominal distention and a general state of poor 
nourishment. The thin distended abdominal wall 
was distorted by many large fecal masses and hy 
active colon peristaltic waves. Rectal examination 
revealed an essentially normal rectum without pal- 
pable stool. Evacuation was accomplished by medi- 
cal means during 7 days in the hospital. Depro- 
panex, mineral oil, and daily enemas were employed. 

The patient returned twice during the next year 
somewhat improved, but still poorly nourished. 
Frequent cuts were observed about the body sus- 
tained in numerous fights with the neighborhood 
children prompted by ridicule of the size of his ab- 
domen. At the age of 10 he returned because of 
progressively more severe symptoms. One month 
before this admission the parents were unable to 
obtain a bowel movement for 20 days. Cramping 
abdominal pain, severe distention, vomiting, diar- 
rhea, and incontinence had been present during 10 
days before admission without relieving the disten- 
tion. Examination revealed accentuation of the 
findings observed during the earlier admission 
(Fig. 5). A large fecal impaction was present just 
above the rectal sphincter. X-ray examination 
demonstrated an increase in the enlargement of the 
colon. The impaction was partly dug out and partly 
cleaned out by mineral oil and enemas and then 
completely evacuated by oral castor oil. 

Seven days after admission the first, second, third, 
and fourth lumbar sympathectic ganglia were re- 
moved and the greater and lesser splanchnic nerves 
were divided on both sides. The periaortic complex 
of sympathetic nerves and ganglia was also re- 
moved down to and around the origin of the in- 
ferior mesenteric artery. The patient withstood the 
operative procedure well. He was advised to con- 
tinue with mineral oil and enemas. During the next 
year daily bowel movements occurred. This satis- 
fied the family. The abdominal distention remained 
somewhat reduced. The general state of nourish- 
ment of the child, however, did not improve and the 
defensive fights against ridicule continued. 

At the age of 11 a more severe episode of ab- 
dominal distention occurred. Three weeks passed 
without a bowel movement. Because of the inter- 
ruption of visceral pain pathways effected by the 
sympathectomy treatment was not requested until 
enormous distention became obvious and vomiting 
developed. Within 24 hours the vomiting became 
fecal. The father brought the child to the hospital 
believing that he was dying. Examination revealed 
accentuation of all findings. The vomiting was 
definitely fecal. The rectum was dilated by a hard 
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Fig. 10. Case 3. Anterior and profile views of a 26 
month old patient with obstinate megacolon and persistent 
abdominal distention. Vigorous efforts toward decompres- 
sion before operation were unsuccessful. 


mass of stool which presented at the perineum with 
the hardness and shape of a fetal head. Intravenous 
supportive therapy was begun. The impaction was 
broken up manually. Twelve hours later the boy 


Fig. 12. Case 3. Megacolon removed from the patient 
illustrated in Figures 10 and 11. Preoperative decompres- 
sion efforts had failed. The arrow indicates the short 
segment of normal sigmoid colon removed together with 
the megacolon. 
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Fig. 11. Case 3. Lateral x-ray view of patient illustrated 
in Figure 10, The entire colon down to the sigmoid region 
is distended with gas and fecal material. 


was able to pose for a photograph (Fig. 6) and an 
x-ray plate (Fig. 7). During the next week the 
colon was gradually emptied by enemas, mineral 


Fig. 13. Case 3. Patient presented in Figures 10, 11, 
and 12, 3 months after megacolon resection and ileosig- 
moidostomy. 
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oil, and manual manipulation; and finally cleaned 
out by castor oil and magnesium sulfate. 

Colectomy was advised and performed under 
ether anesthesia. The boy was supported during the 
4 hour operation by intravenous glucose and saline 
and a 500 cubic centimeter blood transfusion. The 
blood pressure at the completion of the procedure 
had dropped to shock level, but was quickly restored 
to normal values by additional blood. The opera- 
tion was essentially that performed in Case 1, ex- 
cept that the midline incision employed for the 
previous sympathectomy was used and somewhat 
extended equally above and below the umbilicus. 
The entire colon was involved down to a level in the 
sigmoid about 6.5 inches above the peritoneal re- 
flection of the pelvic floor. At this level the enor- 
mous dilatation abruptly narrowed down to a 
normal sigmoid stump. The megacolon was mobi- 
lized and after careful peritonealization was re- 
sected (Fig. 8). A lateral anastomosis between the 
ileum and the normal segment of sigmoid was per- 
formed. Five grams of sulfanilamide was placed in 
the abdominal cavity. The rectum was dilated. 
Pathological examination revealed hypertrophy and 
thickening of the entire colon down to the midsig- 
moid bowel. The transition from enlarged to nor- 
mal sigmoid colon was regular without stricture or 
obstruction. 

The postoperative course was essentially unevent- 
ful. Parenteral prophylactic chemotherapy was em- 
ployed for 3 days. The highest temperature was 
100.2 degrees. Bowel movements began on the 
second postoperative day and varied between 1 and 
6 during the remaining 15 days in the hospital. A 
large compression abdominal dressing was em- 
ployed. Abdominal distention did not develop. 
This boy remained well and active during the 8 
months that have elapsed since operation. A letter 
received 5 months after discharge from the hospital 
states “I am well and strong now like the rest of 
the family. I do not fight at school or any place at 
all.” The general improvement 8 months after 
operation is illustrated in Figure 9. He has gained 
18 pounds above the preoperative weight. Bowel 
movements, except for one episode of diarrhea, 
vary between 3 and 5 a day. They are soft and 
partially formed. 


This patient occasionally and with diffi- 
culty dilated the normal segment of sigmoid 
colon and the normal rectum during the pas- 
sage of a fecal impaction. The normal seg- 
ment of sigmoid colon and normal rectum 
could have been overlooked by ‘examinations 
limited to these occasions. 


CasE 3. This girl was 26 months of age at the 
time of megacolon resection. Constipation began at 
birth and progressively became more resistant to 
management. Abdominal distention was noted by 
the third day of life. X-ray examination at this 


time revealed distention, chiefly by gas, of the en- 
tire colon. Medical treatment was begun. Normal 
bowel movements never occurred. The baby was 
hospitalized at 6 weeks of age because of disten- 
tion, anorexia, vomiting, and diarrhea. A fecal 
impaction was removed. Colonic irrigation and 
depropanex gave some relief. Milk of magnesia, 
prune juice, and enemas were employed. At 18 
months she was again hospitalized because of dis- 
tention, vomiting, and obstipation. X-ray examina- 
tion revealed a large fecal impaction of the entire 
colon measuring 3.5 inches in diameter. One month 
later the patient was again hospitalized because of 
persistent distention and increasing resistance to 
medical management. Some relief was obtained 
during hospital care and the child was discharged 
receiving magnesium sulfate, dietary management, 
and colon irrigations. During the next 6 months 
the abdominal distention persisted. A week at a 
time would frequently elapse between bowel move- 
ments in spite of daily attention by the parents. 

The patient was admitted to this clinic at the age 
of 26 months. Rectal examination revealed a nor- 
mal rectum and lower sigmoid. The abdomen was 
distended (Fig. 10) and numerous peristaltic pat- 
terns presented through the thin abdominal wall. 
X-ray examination (Fig. 11) demonstrated a colon 
distended through its entire length down to the 
midsigmoid level by stool and gas. During 3 weeks 
high enemas, abdominal manipulation, mineral oil, 
cascara, prostigmine, and finally castor oil yielded 
meager returns and did not reduce significantly the 
abdominal distention. During the last week of con- 
servative treatment a duodenal tube was employed. 
The failure of medical means to reduce the ab- 
dominal distention and clear the colon or to main- 
tain adequate nourishment and hydration forced a 
decision that surgery was indicated. The entire 
colon down to the transition to normal colon at the 
junction of the upper and middle portions of the 
sigmoid was resected (Fig. 12). Ether anesthesia 
was employed. Intravenous saline and dextrose 
and 400 cubic centimeters of blood supported the 
patient during the 3 hour procedure. An ileosig- 
moidostomy was performed, and an oblique end-to- 
end anastomosis was made between the ileum and 
the normal segment of sigmoid. The technique was 
otherwise similar to that used in the first 2 patients. 
Four grams of sulfanilamide was placed in the ab- 
dominal cavity. Pathological examination re- 
vealed involvement of the entire excised colon. 
There was no organic obstruction at the point of 
transition from large to normal sigmoid. 

The postoperative course was afebrile. Ileus 
caused difficulty during 2 weeks and required intu- 
bation. The first passage of stool and gas occurred 
on the sixth day after operation. Oral feedings when 
given were poorly tolerated. Distention frequently 
recurred in spite of the use of intubation suction 
and later prostigmine. A barium enema demon- 
strated that the anastomosis was patent. It was 
determined that relaxation of the abdominal wall 
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caused the ileus. A bulky abdominal dressing was 
pressed tightly against the abdomen by an elastic 
bandage. The small bowel then decompressed 
readily. Feedings were well tolerated and bowel 
movements varied from 2 to 6 a day. The patient 
was discharged 23 days after operation. She has 
rapidly regained her strength and weight. Figure 13 
shows her condition 3 months after operation. Dur- 
ing the 7 months that have lapsed since operation good 
health has continued. Four or five soft bowel 
movements occur daily. 


The literature review has demonstrated 
that protracted medical treatment of mega- 
colon or Hirschsprung’s disease may be asso- 
ciated with a high mortality. Surgical inter- 
vention is indicated when medical manage- 
ment fails and recurring episodes of serious 
impaction and obstruction or persistent and 
progressive abdominal distention develop. 
Sympathectomy, although it may occasionally 
facilitate medical management does not ap- 
preciably alter the gross pathology. Reports 
of volvulus or impaction and perforation after 
sympathectomy are accumulating and are 
attributed in the literature to an overactivity 
of the large inert colon. The authors believe 
that the interruption by sympathectomy of 
the visceral pain pathways that warn patients 
of impaction and impending danger and pro- 
voke strenuous evacuation efforts is a more 
reasonable explanation of these accidents. 
Colostomy or cecostomy may be indicated for 
temporary relief in the occasional patient. 
Usually, however, colon evacuation may be 
accomplished by persistent medical efforts. 
Segmental colon resection is not uncommonly 
followed by a recurrence of symptoms of 
dilatation and impaction in the remaining 
colon. More radical colon resection would 
seem indicated if practical. 

Three types of megacolon pathology have 
been encountered by the authors in a case 
study presented as a comtemporary report 
(6). The patients of Group I with uniform 
enlargement of the colon and rectum respond 
well to medical treatment and only occasion- 
ally develop difficulty. Should colon resec- 


tion be indicated in patients of this group, 
resection of proximal segments of the colon 
and ileosigmoidostomy would empty liquid 
bowel content into the remaining enlarged 
bowel and diminish the danger of recurrence 
of impaction. Patients of Group II with uni- 
form enlargement of the proximal colon and 
sigmoid and a normal segment of lower sig- 
moid and a normal rectum respond poorly to 
conventional management. Megacolon re- 
section when indicated in patients of this 
group may be complete. Bowel continuity 
may be established by an anastomosis between 
terminal ileum and the segment of normal 
sigmoid colon. Patients of Group III with 
immense involvement of the upper sigmoid 
and occasionally the descending colon ap- 
parently respond favorably to protracted 
medical management. 


CONCLUSION 


One stage megacolon resection and anasto- 
mosis between terminal ileum and a residual 
segment of normal sigmoid colon have been 
accomplished in 3 patients. A general im- 
provement in nutrition, activity, and appear- 
ance has occurred. 
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SKIN BACTERIA 


Their Location with Reference to Skin Sterilization 


DURWARD L. LOVELL, M.D., Durham, North Carolina 


T is well known that there are relatively few 
bacteria on the surface of the skin imme- 
diately after thorough cleansing by mechan- 

ical and chemical means. After a short time, 

however, especially if the skin becomes moist, the 
number of bacteria increases rapidly, and a means 
of wound infection is created. These additional 
bacteria presumably arise from the deeper parts of 
the skin since wound contamination may occur 
even when the operations are performed under 
conditions produced by the generally accepted 
techniques, including bactericidal irradiation. The 
bacteria of the skin fall into two main groups: the 
transient, which may include any organism that 
comes in contact with the skin; and the resident, 
which usually include Staphylococcus albus and 
Staphylococcus citreus. It is thought that other 
organisms may become temporary resident bac- 
teria after prolonged contact with them. These 
transient bacteria are usually located on the sur- 
face and to a large extent can be removed by 
mechanical and chemical means. The number and 
kind that make up the transient flora depend on 
the cleanliness of the individual and his contacts 
with a variety of sources of contamination, includ- 
ing the surrounding air. The resident flora prob- 
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SALINE 

Fig. 1. Photograph showing method used to incubate 
skin specimens; the specimen is suspended from the inferior 
surface of the cover of the Petri dish. 


ably remains fairly constant, since over long per- 
iods of time the organisms comprising this group 
have acquired the ability to live and multiply in 
surroundings that are unfavorable for the growth 
of other bacteria. It has been assumed generally 
that they are located under normal conditions 
both on the surface of the skin and in the deep 
structures, including the crypts and crevices, hair 
follicles, sebaceous glands, sweat glands, and sup- 
erficial layers of the epidermis. The purposes of 
the investigations reported here were to determine 
the location of the resident bacteria and to demon- 
strate why the present mechanical and chemical 
cleansing methods fail to remove or kill these 


organisms. 
EXPERIMENTS 


Experiment 1. The location of bacteria in the skin. 

Bacteria studied in sections of skin cannot be recognized 
with any degree of accuracy because of the small number of 
organisms and the presence of numerous artefacts. It 
seemed desirable, therefore, to increase the number of 
bacteria by incubation in order to locate them readily in re- 
gard to their position and depth in the deeper structures. 
Portions of skin, measuring approximately 1 by 2 centi- 
meters in size, were obtained from the female breast, pubis, 
abdominal wall, scalp, axilla, and lower extremities, for 
incubation. In one group of experiments these were ob- 
tained during the course of routine operations performed 
under bactericidal irradiation. In a second group of ex- 
periments they were obtained from cadavers during the 
course of autopsies without cleaning the surface by me- 
chanical or chemical means. In a third group similar 
autopsy specimens were treated by smearing their surface 
with a pure culture of Staphylococcus aureus. Some of the 
specimens were then suspended from the covers of indivi- 
dual sterile Petri dishes with the subcutaneous tissue ad- 
herent to the inferior surface of the Petri dish cover; con- 
tact with the epidermis was thereby avoided (Fig. 1). A 
small quantity of physiological salt solution was placed in 
the bottom of each Petri dish to prevent drying of the skin. 
Other specimens were suspended in beef infusion broth. 
The material was incubated at 37.5 degrees Centigrade for 
periods varying from 2 to 24 hours. The tissue was then 
fixed in Zenker’s solution, sectioned, and stained for bac- 
teria by a modification of the Brown and Breen method. 
After incubation for 6 hours, organisms were present in 
sufficient numbers to make their identification relatively 
simple. Shorter periods seemed inadequate and longer 
periods caused an overgrowth in some cases and also caused 
the tissues to autolyze. The 6 hour period was, therefore, 
selected for the majority of the studies. 

Study of sections from all 3 groups revealed numerous 
staphylococci located in some of the pilonidal follicles. Or- 
ganisms could not be seen in all of these structures, and the 
exact number of bacteria or the number of contaminated 
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SEBACEOUS 
LOBULES 


Fig. 2. Photomicrograph showing a section of skin re- 


1 moved from the female breast and incubated for 6 hours. 
f The surface of the skin was cleaned with iodine and alcohol 
t before removal, and the section was stained to show the 
f bacteria. Large masses of bacteria are shown extending 
4 deep into the sebaceous gland and far below the skin 
surface. 
; follicles in any given section could not be accurately esti- _ follicles varied greatly. In some instances no organisms 
r mated because of variations in the direction the sections were found; in others they had increased sufficiently to fill 
- were cut. The number of bacteria and contaminated fol- completely the upper part of the duct (Fig. 3). Although 
1 licles, however, did not appear to be more numerous in organisms were not seen around the lanugo hairs in most 
- uncleaned skin than in specimens that had been cleaned. _ instances, they were present in some of the sebaceous ducts 
e Sections of portions, the surface of which had been covered _ opening on the surface near these structures. Careful study 
- with bacteria before incubation, showed no more contami- of the sweat glands in many sections failed to show any 
r nation of the hair follicles and sebaceous glands than those __ bacteria in the excretory ducts, in the coiled portion as they 
e that had been cleaned, comparable sections being exam- _ pass through the epidermis, or in the secreting tubules. 
e ined. This was interpreted as evidence that the organisms Experiment 2. Influence of surgical cleansing methods’ 
- seen in the pilonidal follicles of the sections of cleaned skin upon skin flora. 
- were resident bacteria. Sections of portions which had been Price has shown that scrubbing with brush, soap, and 
- incubated in broth appeared to have more organisms on the water removes readily the transient flora of bacteria, but 
surface than those that were incubated in the sterile Petri far more slowly the resident flora. As shown in Figure 2, 
H dish, but they did not have a greater number of contam- these resident organisms are located very deep in the 
; inated follicles, Perhaps this was due to the fact that the _ pilonidal follicles. They are so far below the surface of the 
conditions were more favorable for growth. skin that they cannot be removed by mechanical means. 
Sections of cleaned skin removed from a female breast Sebum is a highly insoluble substance and all of it cannot 
during a routine operation and incubated in a sterile Petri be removed by soap, water, or chemicals without injuring 
dish served best for study and illustrative purposes; a com- the skin. 
3 posite description of these sections follows: An effort was made to remove the sebaceous material and 
H Very few organisms were seen on the skin surface; this _ bacteria from the skin of the hands and forearms by vigor- 
y was very likely due to the fact that the horny fat in which ous scrubbing with green soap and water for one hour. 
r the bacteria are embedded had been removed by the pre- After each 5 minutes of scrubbing they were washed .in 
1 operative preparation and by the fixing and staining re- alternating solutions of pure acetone and 70 per cent 


agents. The few organisms that were seen on the surface 
were between the most superficial cells of the horny layer. 
Organisms were not seen between or within the living cells 
of the epidermis. Bacteria were found to be located very 
deep in some of the sebaceous glands that were cut longitu- 
div ally (Fig. 2). The number of organisms in the pilonidal 


alcohol for 1 minute and cultures were taken. This pro- 
cedure failed to remove all the sebaceous material and or- 
ganisms from the pilonidal follicles. Positive cultures were 
obtained from all 12 specimens, but the greatest number of 
organisms were removed during the first 10 minutes of the 
scrubbing time. After the first 10 minutes each successive 
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Fig. 3. Photomicrograph showing a section of skin re- 
moved from the female breast and incubated for 6 hours. 
The duct of the sebaceous gland is cut in cross section and 
shows a mass of bacteria which fills the lumen of the duct. 


cycle of skin treatment caused only a slight reduction of 
surface bacteria as demonstrated by culture. 

Any chemical solutions to sterilize the skin must have 
enormous penetrating, as well as bactericidal, powers. Some 
skin antiseptics are used as alcoholic or acetone solutions. 
The alcohol or acetone, while serving as a solvent for the 
chemical agent, also is a fat solvent and gives the antiseptic 
greater penetrating power. 


To determine the penetrating power of 70 per 
cent alcohol and pure acetone the following ex- 
periments were performed: 


Concentrated solutions of Fettblau (a blue fat dye) in 
70° per cent alcohol and acetone were rubbed gently over the 
surface of the skin for a period of 3 minutes without allow- 
ing it to dry. Frozen sections were then made of the skin, 
the sebaceous material being left intact. Microscopic exam- 
ination of these sections showed the depth of penetration of 
the dye. The greater part of the horny fat on the superficial 
surface of the skin was stained, but the solutions did not 
penetrate the pilonidal follicles to any appreciable extent. 


OBSERVATIONS 


All of the bacteria in our sections were outside 
of the body since they were not seen within or be- 
tween living cellsof the epidermis or the tissue lining 
the pilonidal follicles. This is as would be expected 
if one will recall that the epidermis is considered as 
an organized structure and all the individual cells 


are united with one another, either by protoplasmic 
bridges or by direct approximation. The desqua- 
mating superficial cells of the horny layer are not 
closely adherent to one another and it was between 
these cells that a small number of organisms were 
seen in those specimens that were cultured in a 
Petridish. The hair follicle is a pouch like depres- 
sion of the epidermis into the cutis. The duct of 
the sebaceous gland which is lined with stratified 
epithelium is continuous with the hair follicle and 
the inner layers of the hair follicles are continuous 
with the epidermis. The secretion of the gland is 
formed slowly and the resident bacteria have 
acquired the ability to live and multiply in this 
fatty sebaceous material, although conditions are 
not ideal for growth. The origin of the so called 
horny fat of the horny cells of the epidermis is 
unknown, but it is possible that the secretion of 
the sebaceous glands rises to the surface and 
spreads over the horny layer. It is logical to 
assume that under normal conditions bacteria are 
located in this fatty material, the number present 
depending largely on the cleanliness of the indivi- 
dual. These surface bacteria come from the con- 
taminated sebaceous glands and hair follicles, 
direct contacts, and air transmitted bacteria. 
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LOVELL: SKIN BACTERIA, SKIN STERILIZATION 


It appears that bacteria are not located in the 
sweat glands under normal conditions. During 
careful study of 175 sections, organisms were never 
found in the sweat glands. It is difficult to obtain 
sweat without contamination from the surround- 
ing skin. This was attempted, however, and in 
several instances sterile cultures were obtained. 
Sweat is secreted continually from the sudorifer- 
ous glands in the form of invisible perspiration 
(1). The duct of the sweat gland is very small and 
since sweat is continuously excreted from them, it 
is more difficult for the bacteria to gain entrance 
to the gland. This is in contrast to the wide open 
ducts of the pilonidal follicles which are filled with 
sebaceous material. If bacteria were present in 
the sweat glands as in the pilonidal follicles they 
would be more likely to cause infection because of 
the delicate epithelial lining and the relatively 
small and tortuous ducts of these structures. 

After the skin has been cleaned by the usual 
methods, swab cultures from the surface in many 
instances are sterile. Later, however, after the 
skin becomes moist with perspiration the surface 
quickly becomes contaminated with a large num- 
ber of organisms. Despite the negative swab cul- 
tures, a few organisms are always present on the 
hands after scrubbing and can be demonstrated by 
suitable culturable methods. The number of or- 
ganisms on the skin increase as soon as rubber 
gloves are placed on the hands and perspiration 
begins. This increase in the number of organisms 
is not due to the assumption that they are located 
in the sweat glands and excreted with the sweat. 
Rather, it is thought that the surface tension is 
increased when the skin becomes moist and the 
organisms rise to the surface from their deeper 
location. In the presence of sweat and a favorable 
temperature these surface organisms multiply 
rapidly. Their dormancy previous to attempted 
skin sterilization also seems to influence the rapid- 
ity of growth. 

Staphylococci grow best in surroundings having 
a pH of 7.8. Sweat is mildly acid in reaction. This 
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acidity of the sweat does have a bacteriostatic in- 
fluence on the resident bacteria, although not 
sufficient to stop their growth. If cultures are 
taken after scrubbing and after wearing gloves for 
one hour, it will be found that the number of 
organisms on the surface has increased during the 
one hour period. If sodium bicarbonate is added 
to the hands before the gloves are applied, the 
increase in the number of the organisms will be 
much greater depending upon the outside tem- 
perature, the amount of sweat present, the fre- 
quency of previous scrubbing, and the age and 
dormancy of the organisms present. During the 
summer months when the surface of the skin re- 
mains moist, the organisms present appear to 
respond to favorable surroundings and to multiply 
faster than older organisms which are dormant on 
the skin during the winter months. 


SUMMARY 


Under normal conditions skin bacteria are lo- 
cated on the surface embedded in the horny fat, in 
the crypts, and crevices, hair follicles, and sebace- 
ous glands. Most of the transient organisms of 
the skin are quite superficial and can be removed 
by mechanical and chemical cleansing. The resi- 
dent bacteria are situated so deep in the hair fol- 
licles and sebaceous glands that they cannot be 
removed by mechanical means without injuring 
the skin; the generally used antiseptics do not 
penetrate s'‘fficiently to reach the organisms lo- 
cated in the deeper parts of these structures. 
Although the surface of the skin may be rendered 
relatively free of bacteria by mechanical and chem- 
ical cleansing before operation, during operation 
the resident bacteria rise to the surface, multiply, 
and thus constitute an important source of wound 
contamination. 
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THE INFLUENCE OF THYROID PRINCIPLE ON THE 
PROTHROMBINOPENIC ACTION OF DICUMAROL 


K. G. WAKIM, M.D., Ph.D., K. K. CHEN, Ph.D., M.D., and W. D. GATCH, M.D., F.A.C.S., 
Indianapolis, Indiana 


T is generally believed that in the absence 
of adequate active principle of the thy- 
roid, the circulation becomes slow and, 
as a result, a tendency toward thrombo- 

sis and embolism develops. For this reason 
some clinicians advise the use of desiccated 
thyroid as a prophylactic measure for the pre- 
vention of postoperative thrombosis and em- 
bolism. In a clinical study of the effect of 
administration of thyroid extract on circula- 
tion time, Smith and Allen obtained an in- 
crease in the rate of blood flow. They also 
found that administration of thyroid extract, 
after operation, prevented the slowing of ve- 
nous circulation which usually occurs after 
operation. During recent years much interest 
has been focused on dicumarol! for the preven- 
tion of thrombosis and embolism by virtue of 
its hypoprothrombinemic action (1,2,3,4,6,7). 
It is possible that a synergistic effect may re- 
sult by simultaneous administration of thy- 
roid extract and dicumarol. Thus, we deemed 
it advisable to study experimentally the in- 
fluence of desiccated thyroid upon the pro- 
thrombinopenic action of dicumarol in ex- 
perimental animals. 


METHODS 


Dogs and albino rats on the ordinary stock 
diet were the experimental animals used in this 
study. The dogs weighed between 7 and 12 
kilograms and the rats between 200 and 400 
grams. The prothrombin time of undiluted 
(whole) and diluted (12.5%) plasma was de- 
termined by the Quick technique modified by 
Pohle and Stewart. A volume of 1.8 cubic 
centimeters of blood was withdrawn into a 
syringe containing 0.2 cubic centimeter of 0.1 
molar sodium oxalate solution and then cen- 
trifuged. Control plasma prothrombin clot- 


From the Indiana University Medical Center and the Lilly 
Research Laboratories. 

1Dicumarol is the collective trade-mark of the Wisconsin Alum- 
ni Research Foundation, which controls the use thereof. 


ting time was taken daily on the dogs for 3 
consecutive days after which the dogs were 
divided into two groups of 4 each. Each dog 
of the first group was given daily with the 
food 15 milligrams of desiccated thyroid per 
kilogram of body weight. The thyroid pow- 
der was carefully embodied with the food, and 
the consistency of the mixture was such that 
it was completely consumed in one meal. On 
the eighth day of thyroid administration, each 
of the dogs of the two groups was given intra- 
venously, one single dose of an alkaline 0.5 
per cent solution of the disodium salt of dicu- 
marol amounting to 15 milligrams of dicuma- 
rol per kilogram of body weight. The daily 
administration of thyroid with the food of 
group I was continued to the end of the study. 
The plasma prothrombin time was determined 
daily on each of the 8 dogs of the two groups 
(group I receiving thyroid with the food and 
group II receiving the same food but without 
desiccated thyroid) until the prothrombin ac- 
tivity had returned to the level present before 
injection. 

The experimental procedures used on the 
rats were different from those applied to the 
dogs. Control metabolic rates of adult rats 
weighing from 200 to 270 grams were deter- 
mined in the Benedict multiple chamber me- 
tabolism apparatus. Desiccated thyroid was 
then incorporated in the ordinary rat ration 
so that each rat consumed 150 milligrams of 
desiccated thyroid daily for 8 days. Then the 
metabolic rates were again taken. Blood sam- 
ples were drawn by cardiac puncture, and the 
plasma prothrombin time was determined in 
the same procedure as described for the dogs. 
The size of rats makes it impossible to take 
blood samples daily from the same animal; 
consequently, 40 rats were fed thyroid as de- 
scribed and on the ninth day each rat was 
given intravenously 5 milligrams of dicumarol 
per kilogram of body weight and 4 rats were 


178 


W 
TH 
Gr 
Day 
Gro 
Day 
sac 
tio 
thy 
foc 
old 
stu 
an 
dos 
thy 
as 
the 
gar 
anc 
six! 
] 
cer 
tio1 
son 
ma 
pla 
ers, 
| 


WAKIM et at.: THYROID AND PROTHROMBINOPENIC ACTION DICUMAROL 179 


TABLE I.—CONTROL AND DAILY VALUES OF DILUTE PLASMA CLOTTING TIME IN SECONDS OF 
8 DOGS OF GROUPS I AND II BEFORE AND AFTER THE ADMINISTRATION OF 
A SINGLE DOSE OF DICUMAROL INTRAVENOUSLY 


Group I, Influence of Dicumarol and Thyroid Principle on Plasma Prothrombin Level 
Dog Dilute plasma (12.5%) prothrombin time in seconds 
Controls 
I 24 37 76 143 221 308 323 168 113 38 24 23 26 24 
4 26 Cro 42 60 110 190 157 110 45 36 26 26 25 24 23 
kgm. intra- 
7 24 venously 34 74 | 158 | 282 | 418 | 205 | 182 | 113 | 53 30 25 24 2 
8 22 39 107 | 196 | 252 or 30 22 20 21 20 19 22 20 
Average 24 38 79 Ist 236 243 189 104 7° 34 25 23 24 22 
Days after dicumarol injection Tt 2 3 4 5 6 7 8 9 to Ir 12 13 
Group II, Influence of Dicumaro! Alone on Plasma Prothrombin Level 
Dog Dilute plasma (12.5%) prothrombin time in seconds 
Controls 
6 22 29 62 108 140 04 37 24 21 20 21 19 20 22 
Dicumarol 
9 27 15 mgm./ 52 110 205 227 418 232 95 68 44 36 30 31 26 
kgm. intra- 
10 20 venously 60 | 235 | 282 | 268 | 217 55 21 20 | 18 20 19 20 18 
Ir 25 38 154 221 348 459 418 153 148 38 30 29 29 27 
Average 23 44 140 226 246 207 185 73 64 30 26 26 25 ' 23 
Days after dicumarol injection I 2 3 4 5 6 7 8 9 10 Ir 12 13 


sacrificed at definite intervals for determina- 
tion of plasma prothrombin time. 


RESULTS 


The dogs which were receivirg desiccated 
thyroid were generally more active, ate their 
food more ravenously, and began to shed their 
old hair and develop a new coat during this 
study. Muscular twitches were more frequent 
and more extensive in this group than in the 
dogs of group II which were not receiving 
thyroid. 

In the dogs which received thyroid as well 
as in those that were not given any thyroid 
the prothrombinopenic effect of dicumarol be- 
gan within 24 hours after its administration 
and became maximal between the third and 
sixth day. 

It can be generally stated that, in spite of 
certain differences in the intensity of the reac- 
tion of individual dogs which suggests that 
some dogs seem to be hyperreactive to dicu- 
marol and consequently develop a much longer 
plasma prothrombin clotting time than oth- 
ers, the reaction to dicumarol does not seem 


to be significantly altered by the administra- 
tion of desiccated thyroid. 


J 
280 + 
260 
240- 
220 + 
200 
2 10+ 
ni 
S 160 
w 4 4 
(20 ] 
= 100 
x 
0+ = 
= 
60+ 
40 1 1 
—+— +—_ +—_ + +++ J 


DAYS AFTER DICUMAROL INJECTION 


Fig. 1. Graphic representation of average values of 
dilute plasma clotting times in seconds taken daily on 4 
dogs receiving desiccated thyroid and one injection of di- 
cumarol, oo, and, on 4 dogs receiving dicumarol alone 
without any thyroid administration e—e, 
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TABLE II. — PLASMA PROTHROMBIN TIME ON 
DOGS AND ON RATS BEFORE AND AFTER 
ADMINISTRATION OF DESICCATED THYROID 


Prothrombin time in seconds 
of 12.5 per cent plasma 
Animal 
Controls Told administration 

Dog tr 29 24 
Dog 2 27 23 
Dog 3 22 20 
Dog 4 29 26 
Rat 1 32 35 
Rat 2 32 33 
Rat 3 33 32 


In addition to individual differences in in- 
tensity of the reaction there is some difference 
in the duration of the prothrombinopenic ac- 
tion of dicumarol. However, in practically 
every instance the plasma prothrombin clot- 
ting time returned to the preinjection value at 
about the ninth day after administration of 
dicumarol no matter whether the dog was re- 
ceiving thyroid or not. 

Table I gives the time in seconds of 12.5 per 
cent plasma prothrombin clotting time of each 
of the dogs which were given desiccated thy- 
roid plus dicumarol (group I) and of those that 
were given dicumarol alone (group II). The 
average prothrombin times for each of the two 
groups are plotted graphically (graph I). Both 
the table and the graph demonstrate that 
there is no significant influence of desiccated 
thyroid administration on the prothrombino- 
penic action of dicumarol in dogs. 


After consuming 150 milligrams of desic- 
cated thyroid daily, the metabolic rate of the 
rats on the eighth day averaged 146.5 per cent 
of the control rate. Dicumarol produced a 
similar change in the prothrombin level of the 
rats whose metabolic rate was elevated as it 
did in the controls. The administration of 
desiccated thyroid alone had no significant in- 
fluence on the prothrombin clotting time of 
either the dogs or the rats (Table IT). 

The thyroid rats reported in Table II were 
kept on desiccated thyroid for 15 days and 
their plasma prothrombin time was taken on 
the eighth and again on the fifteenth day, and 
no significant change was observed in either 
case. At about the sixth day there was a notice- 
able increase in activity and in appetite in the 
rats receiving thyroid; and on the 15th day 
they had a weight loss of about 50 grams each. 


CONCLUSION 


The administration of desiccated thyroid 
has no significant influence on the prothrom- 
binopenic effect of dicumarol in dogs and in 
rats. 
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HEMORRHAGIC SHOCK 
The Relative Effect of Amino Acids, Amigen, and Gelatin in Dogs 


R. J. NICHOLL, M.D., W. F. BOUCHER, M.D., and R. W. PRINCE, M.D., Rochester, New York 


COMPARISON of the values of saline 
solution, red blood cell saline suspen- 
sions, and heparinized plasma in the 
treatment of hemorrhagic shock in dogs 

produced by an easily standardized method has 
been recently reported from this laboratory (11). 
This paper reports a continuation of the work with 
comparative tests of pure crystalline amino acids, 
an enzymatic hydrolysate of casein (amigen), and 
bone gelatin. 

The réle of parenteral amino acid mixtures and 
protein hydrolysates in plasma protein production 
and in maintaining a positive nitrogen balance in 
human beings and experimental animals has been 
reported from this and other laboratories (1, 3, 9) 
and reviewed by Martin and Thompson. This 
has stimulated speculation concerning the possible 
value of these substances in the treatment of 
hemorrhagic shock. Elman and Lischer (2) used 
the survival time of dogs after bleedings of 10 
cubic centimeters per kilogram of body weight 
every hour as an index of the comparative values 
of a solution of pure amino acids, amigen solution, 
and other substances. The amino acid solution 
was composed of the ro essential amino acids in 
unstated quantities totalling 5 per cent in 5 per 
cent glucose and proved slightly more effective 
than plain glucose solution. Amigen, however, 
proved at least as effective in prolonging survival 
time as serum or citrated plasma but less effective 
than heparinized plasma. Toxicity due to citrate 
was discussed. They conclude that the amino 
acids and polypeptides of amigen are probably 
converted rather rapidly to plasma albumin and 
that amigen is superior to glucose in the treatment 
of hemorrhagic shock. 

Gelatin was first tested clinically by Hogan 
(1915) but it has not been studied thoroughly 
until recently. Various objections to its use in- 
clude the chance of bacterial contamination, its 
alleged antigenicity, and hemagglutination effects 
with possible embolism. Its possible value lies in 
its large molecular size and its osmotic effects. 
Robscheit-Robbins, Miller, and Whipple (14) 
have shown that the same gelatin used in our 
experiments, when given by vein to dogs depleted 
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of hemoglobin and plasma protein, gives no im- 
mediate toxic effect and no anaphylactoid reac- 
tions and may contribute to the building of hemo- 
globin and plasma protein. When administered 
intravenously in doses greater than 2 grams per 
kilogram of body weight, it may inhibit the pro- 
duction of new hemoglobin and plasma proteins 
in these standardized dogs and in larger doses 
may cause death. 

Parkins and associates found that a 6 per cent 
bone gelatin solution was definitely superior to 
saline in dogs subjected to single massive hemor- 
rhage or triple hemorrhage. Using prolonged 
hemorrhage with sustained hypotension, these 
workers found that gelatin and plasma were 
almost equally efficacious in raising the blood 
pressure and saving the animals. It was their 
opinion, however, that gelatin would fall short of 
being a complete replacement of plasma if the 
period of hypotension were prolonged to a point 
where plasma would not uniformly save the dogs. 
They noted that gelatin caused more marked 
hemodilution than plasma and produced a pseudo- 
agglutination of the red cells. Lawson and Rehm 
(7, 8) used the change in secondary bleeding 
volume after a primary bleeding was replaced by 
the test substance as an index for comparison of 
blood substitutes. They found that 3.45 per cent 
solutions of a pork-skin gelatin and a beef-bone 
gelatin were much more effective in increasing the 
secondary bleeding volume than saline and some- 
what less effective than heparinized plasma, 
serum, and whole blood. 


METHODS AND MATERIALS 


All dogs used in these experiments were appar- 
ently healthy male and female adult animals. 
They were observed for at least 2 weeks before 
being used and were fed a diet of hospital scraps 
reinforced with purina dog chow. Some of the 
animals which survived were used a second time 
after a period of 3 to 6 weeks to permit blood con- 
stituents to return to normal. 

Precisely the same technique was used in these 
experiments as in the previously reported series, 
saline, washed red cells, and heparinized plasma 
being used (11). Briefly, the method was as 
follows: Under local anesthesia, the femoral artery 
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TABLE I.—AMINO ACIDS AND AMIGEN TRANSFUSIONS 


Vol. re- 
Vol. of Ant. of Total Pre- 
Des Weight blood saline py protein operative Hout Observations 
: removed | perfused perfusion removed sample 
kgm. e£. CL. ce. gm. gm./kgm. PP. Hemat. rz. Hemat. 
gm.% % gm.% % : 
Amino 
2 10.0 500 230 280 34-9 3-49 5-70 35-7 3-43 45 oe 9% 
360 10.3 480 236 265 35-6 3.46 6.03 45.8 3-15 4.6 > 
308 18.6 660 422 465 49.9 2.58 5-49 40.8 3-77 5-4 o-2 minutes 
Av. 13.0 547 206 337 40.1 3.18 5-74 40.8 3.12 4.8 
82 18.2 1450 419 500 97.6 5.36 5-95 42.4 3-15 4.0 
3 11.8 600 271 270 38.5 3.26 5-71 44-9 1.75 7-4 fusions 10% 
355 12.0 580 276 353 65.5 5.46 8.68 38.1 3-71 5.4 i 
leas 
361 6.1 250 140 155 17.1 2.80 5.46 48.9 2.87 $5 o-2 minutes 
Av. 12.0 720 277 320 54.7 4.22 6.45 43.6 2.87 5.5 


and vein were cannulated. The animal was bled 
from the artery until the rate of flow decreased to 
a slow drip. The artery being left open, the ani- 
mal was then transfused rapidly with 23 cubic 
centimeters per kilogram of 0.9 per cent sodium 
chloride solution to wash out more of its red cell 
and plasma reserves. This quantity of saline is 
an empirical figure explained in the previous re- 
port. When the blood flow again decreased to a 
slow drip, the artery was clamped and the volume 
of the primary bleeding before the perfusion was 
immediately replaced by the test solution through 
the vein. In most of the animals receiving gelatin 
the artery was released after the transfusion and 
1o cubic centimeters of blood removed for a 
hematocrit determination after the cannula was 
washed out with 1o to 15 cubic centimeters of 
blood. The artery and vein were then ligated and 
the wound closed. Profound shock before trans- 
fusion was evidenced by extensor rigidity, loss of 
sphincter control, and severe air hunger. 

When red cells were to be suspended in amigen 
or amino acid solutions, the blood was collected in 
sterile flasks with 1 cubic centimeter of saturated 
sodium citrate solution per 100 cubic centimeters 
of blood used as an anticoagulant. The whole 
blood was stored at 4 degrees C. and used within 
24 hours. The blood was centrifuged, and the red 
cells were washed and suspended just before use. 
The suspensions were filtered once through gauze. 
Samples examined microscopically showed slight 
crenation and no agglutination of the red cells. 
The dogs were given access to food and water 
immediately after operation. An autopsy was 
performed immediately on each dog that died. 

The pure crystalline amino acids were used as a 
Io per cent solution of a mixture given below 
which is similar to those previously used in this 


laboratory for maintaining positive nitrogen bal- 
ance in dogs and humans (1, 9). One hundred 
grams of this mixture contains dl-threonine 10.8 
grams, dl-valine 13.8 grams, 1(—) leucine 15.4 
grams, dl-isoleucine 10.8 grams, 1(+)lysine 
HCI1.H,0 12.3 grams, dl-tryptophane 1.8 grams, 
dl-phenylalanine 6.9 grams, dl-methionine 6.2 
grams, 1(+)histidine HCl.H,O 4.0 grams, 1(+) 
arginine HCl 8.0 grams, and glycine 10.0 grams. 
This was dissolved by heating in distilled water, 
passed through coarse filter paper and autoclaved. 
A to per cent solution of this mixture has a pH of 
5.1 and contains 1.36 grams per cent nitrogen or as 
much as is contained in 8.53 grams protein 
(nitrogen X 6.25). 

Amigen is the proprietary name for an hydro- 
lysate of casein and pork pancreas containing 
amino acids and polypeptides. Amigen solution, 
10 per cent, contains 1.2 grams per cent nitrogen 
or as much as is contained in 7.50 grams protein. 

The stock gelatin was a 6 per cent solution 
(pH 7.2) of bovine long bone gelatin prepared 
from an alkali treated precursor. The solvent was 
0.9 per cent saline. Two lots (P6-20 and P6-180) 
of otherwise identical gelatin were received. One 
had been autoclaved 20 minutes in preparation 
and the other 180 minutes. The longer period of 
heating is said to produce a smaller molecular size. 
These were diluted to 3 per cent concentration 
with o.9 per cent saline and were neither filtered 
nor autoclaved nor tested for pyrogens. 

The total plasma protein removed was meas- 
ured by determination of the nitrogen in the 
plasma removed during the primary bleeding plus 
the nitrogen in the postperfusion bleeding. Blood 
samples were taken by jugular puncture except at 
death when heart blood was withdrawn. Hemato- 
crit determinations were made in 15 cubic centi- 
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TABLE II.—RED BLOOD CELL SUSPENSION IN AMINO ACID SOLUTION 
Vol. re- 
Vol. of |Amt. of] moved Total Rie: 
* 3 hour Red cell 
os Weight after protein operative sample (or sus- Observations 
removed sample | heart blood) pensions 
kgm. c.c. cz. c.c. gm. gm./ P.P. | He- | P.P. | He- | P.P. | He- | P.P. | He- | T.P. He- 
gm. | gm.%|mat gm.%| mat%} gm.%|mat Yigm. %|mat% %|mat 

355 11.6 75° 267 185 43.0 | 3.71 | 5.36 | 36.8 | 4.50 | 52.5 | 4.61 | 42.5 | 5.15 | 34.7 | 7-06 | 29.2 
358 15.6 875 360 340 44.2 15.2* 17.9 | Dead: 2 min. 
340 18.5 750 425 460 46.9 | 2.53 | 6.09 | 46.8 | 4.90*| 25.6* 6.71 | 30.2 | Dead: 3 min. 

361 5.6 260 129 135 17.6 | 3.14 | 5.30 | 45-7 | 3-00 | 40-5 | 4.13 | 40.6 | 4.87 | 38.7 | 7.14 | 28.7 

422 6.9 265 1590 170 33-5 40.1 41.3 38.1 
304 11.0 480 253 210 29.6 | 2.69 | 5.11 | 41-4 | 3.13*] 19.4* 7-43 | 16.0 |Dead: 2%4hrs. 

Av. 10.7 563 266 250 34.8 | 3.02 | 5.40 | 41.4 | 4.25 | 47-4 | 4.37 | 44.5 | 5-01 | 36.7 | 7.09 | 26.6 

Red Blood Cell Suspension in Amigen 

360 10.1 49° 232 240 31.2 | 3-00 | 5.29 | 42.0 | 4.27 | 54.3 | 4.66 | 52.4 | 4.23 | 36.8 | 6.44 | 36.5 

378 11.4 530 261 350 46.4 | 4.07 | 6.65 | 48.8 | 5.36 4-55 | 50.0 | 4.52 | 34.5 | 6.48 | 32.6 

308 15.8 380 354 400 31.5 1.909 | 4.90 | 38.2 | 4.06 | 32.5 | 4.38 | 20.5 | 5.15 24.2 | 7.32 | 21.4 
3890 15.0 700 345 250 45-6 | 3.04 | 5.74 | 43-9 7.00 | 21.8 |Dead: 2%hrs. 

418 10.3 43° 238 220 33.0 | 3.20 | 5.96 | 38.1 | 5.06 | 45.2 | 4.50 | 44.3 29.2 | 7.04 | 30.4 

Av. 12.5 506 286 292 37-5 | 3-08 | 5.71 | 42,4 | 4.69 | 44.0 | 4.55 | 44.1 | 4.63 | 31.2 | 6.86 | 28.5 


*Not included in averages. 


meter graduated tubes, centrifuged for 30 minutes 
at 2000 revolutions per minute. Nitrogen deter- 
minations were made on plasma by means of the 
macro-Kjeldahl method. Total nitrogens are 
calculated and reported as plasma proteins for 
comparison, although it is obvious that the sub- 
stances tested will produce a high nonprotein 
nitrogen level in the blood, and although the 
factor for calculation of gelatin is different from 
that of protein. 


EXPERIMENTAL RESULTS 


The results of these experiments are summar- 
ized in the accompanying tables. The amino acid 
and amigen series are very short since the response 
was uniform and prompt. It must be emphasized 
that postoperative protein levels include much non- 
protein nitrogenous material introduced at transfu- 
sion. 

Table I compares the amino acid solution with 
amigen. All 7 animals died within 2 minutes after 
receiving the test solutions. In 3 dogs given 
10 per cent amino acid solution, the primary bleed- 
ing averaged 42 cubic centimeters per kilogram of 
average body weight, about one-half of the blood 
volume. Preoperative plasma proteins averaged 
5-74 grams per cent. Heart blood samples taken 
at death averaged a total protein level of 3.43 
grams per cent. The hematocrit average was 
reduced from 40.8 per cent preoperatively to 4.8 


per cent at death. These animals partly regained 
consciousness as the amino acid solution was given. 
However, at the end of the transfusion or a few 
minutes later they developed hyperpnea for a 
moment. This was quickly followed by apnea and 
within about 1 minute the heart ceased beating. 

In the 4 dogs given a to per cent solution of 
amigen, the average primary bleeding was 6 per 
cent of the body weight. This high average is due 
to the large bleeding obtained in dog 82, about 
8 per cent of the body weight. The other 3 animals 
have an average blood loss of 48 cubic centimeters 
per kilogram. The average plasma protein loss 
was from 6.45 per cent preoperatively to 2.87 per 
cent at death. Dog 355 had an unusually high 
preoperative plasma protein level, possibly related 
to treatment for hemorrhagic shock with red 
blood cells suspended in an amino acid solution 
6 weeks previously. The hematocrits dropped 
from a preoperative average of 43.6 per cent to an 
average of 5.5 per cent at death. The response of 
these dogs was similar to the reaction of those 
receiving amino acids. In addition these dogs 
showed some nausea during the brief moment of 
consciousness while receiving the transfusion. 

The very low hematocrit is adequate explanation 
for the death of all of these dogs in Table I. The 
cause of this peculiar response should be investi- 
gated. Autopsies on these animals gave no charac- 
teristic findings except some dilatation of the 
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TABLE III.—GELATIN (3 per cent) TRANSFUSIONS 
Vol. of | Amt. of | | Total 
Dog Weight | blood | saline protein operative | ative Observations 
removed! perfused| fusi removed sample hema- 
perfusion toceit 
kgm. ee. CL. Cs. gm. gm./ P.P. | Hem- P.P. |Hem-| P.P. |Hem- | P.P. | Hem- 
gm. | gm.%| at. % gm.%| at. % | gm.%| at. % | gm.%] at.% 
I 10.5 420 220 230 35-1 | 3.34 | 5-77 | 43-1 4.00 | 15.0 | 4.03 | 14.3 | 4.85 | 13.6 
381 17.3 860 398 440 64.7 | 3.74 | 6.06 | 46.9 4-31 | 18.3 | 4.66 | 16.5 | 5.32 | 16.8 
379 17.4 700 400 350 46.3 | 2.66 | 5.25 | 36.5 3-06 | 14.7 | 3.02 | 14.6 | 4.900 | 14.8 
393 9.7 500 221 250 30.2 | 3.11 | 4.07 | 35.8 7-0 | 3.00 4.06 9.0 | 4.69 | 11.5 | Large oe 
cule 
304 9.8 500 226 250 30.3 | 3.09 | 4.90 | 35.2 7-6 | 3.78 | 11.5 | 3.02 | 12.2 | 4.27 | 12.7 — 
225 24.9 1200 572 700 04.4 | 3.78 | 6.23 | 48.2 | 14.6 | 4.55 | 18.6 | 3.84 | 19.0 | 4.69 | 17.1 animals 
survived 
371 15.0 835 345 250 56.4 | 3.76 | 5.85 | 50.7 | 16.9 | 4.27 | 23.0 | 4.34 | 22.7 | 4.90 | 22.2 
367 11.0 450 253 210 27.5 | 2.50 | 5.23 | 49.6 8.6 | 4.20 | 17.4 | 4.13 | 16.0 | 4.69 | 15.8 
392 11.4 510 261 285 37-5 | 3.290 | 5-72 | 46.3 | 11.5 | 4.05 | 15.7 | 4.14 | 15.5 | 4-05 | 16.0 
397 12.7 700 293 160 38.8 | 3.05 | 5.00 | 41.4 9.2 | 4.23 | 13.0 | 4.34 | 16.0 | 5.02 17.0 
Av. 14.0 668 3190 313 46.1 | 3.23 | 5.50 | 43-4 4-13 | 14.7 | 4.14 15.6 | 4.83 | 15.8 
420 114 410 261 300 33-5 | 2.04 | 5.85 | 35-4 8.8 | 3.83 10.2 | 4.14 | 14.8 | 4.77 10.9 
378 13.1 710 300 305 56.5 | 4.31 | 6.66 | 30.5 7.2 | 401 | 12.8 | 4.05 | 12.8 | 5.04 | 11.2 | Small 
cule 
421 16.2 800 373 300 53-9 | 3-33 | 5-72 | 44-1 9-5 | 3-87 | 19.0 | 4.01 | 19.0 | lost | 15.1 — 
379 16.8 810 387 100 44.3 | 2.64 | 5.15 | 37.6 | 11.8 | 3.72 | 17-0 | 3-03 | 15.5 | 4.52 | 17.8 animals 
survived 
393 10.7 530 246 160 33-0 | 3.09 | 5.48 | 42.2 | 10.8 | 3.74 | 16.5 | 3.75 | 14-7 | 4.49 | 12.8 
Av. 13.6 652 313 245 44.2 | 3.26 | 5.77 | 39.8 3.83 | 15-3 | 3.08 | 15.4.| 4.71 | 13.6 


*Posttransfusion plasma gelatin analyses. = 379: Plasma protein (P.P.)=1.038 gm.%, gelatin=1.454 gm.%, NPN=.27 mg. 


0. 393: Plasma protein (P.P.)= .906 


i % 
gm.%, gelatin=1.443 gm.%, NPN=.30 me % 


These dogs had received large molecule gelatin at least 3 weeks previously and showed no reaction. 


heart. There was marked pallor throughout the 
organs. An occasional microscopic extravasation 
of blood was seen in the lung. Occasionally liver 
cells were very noticeably vacuolated. 

Washed red cells suspended in a 10 per cent 
solution of amino acids were given to 6 dogs. The 
results are shown in Table II. These suspensions 
averaged 26.6 per cent red cells and had a nitrogen 
content equivalent to 7.09 grams per cent of pro- 
tein. Dogs 340 and 358 died immediately and 
dog 394 died 2% hours after operation. Dogs 
340 and 358 showed fresh blood clots in the pul- 
monary arteries. Dog 394 had marked hyper- 
trophy of the heart which undoubtedly was of 
some standing. The 3 surviving dogs showed no 
reaction. Preoperatively the 6 dogs averaged 
5-49 grams per cent of protein and 41.4 per cent 
hematocrit. Dogs 340 and 394 gave heart blood 
samples averaging 4.02 grams per cent of protein 
and 22.5 per cent hematocrit. The heart blood 
sample hematocrit of dog 358 was 15.2 per cent. 
There was no apparent hemolysis. The 3 sur- 
vivors averaged 4.25 grams per cent of protein 
and 47.4 per cent hematocrits at 3 hours post- 
operatively. At 24 hours the plasma protein 


average had risen to 5.01 grams per cent and the 
hematocrit average had decreased to 36.7 per cent. 
The 3 hour hematocrit rise appeared in all 3 dogs. 
The peculiar drop in hematocrit is noted in the 
fatal cases of Table II as in Table I. No explana- 
tion is offered. 

The red cell suspensions in amigen averaged a 
nitrogen equivalent of 6.86 per cent protein and 
had an average hematocrit of 28.5 per cent. Of 
5 dogs tested, 4 survived and 1 died, as shown in 
Table II. Dog 389 was found to have dilatation 
of the heart and heavy round worm infestation 
involving lungs, liver, and kidneys. The 5 dogs 
had preoperative averages of 5.71 grams per cent 
plasma proteins and 42.4 per cent hematocrit. 
Three hours postoperatively the survivors aver- 
aged 4.69 grams per cent of plasma proteins and 
the hematocrit averaged 44.0 per cent. The 


hematocrit average is affected by a drop in the 
3 hour hematocrit in dog 308; whereas, the other 
3 dogs showed rather striking increases in hema- 
tocrit. At 24 hours the plasma protein figures 
averaged 4.19 grams per cent. The hematocrits 
averaged 31.2 per cent. Dog 308 had a marked 
increase in plasma proteins against a slight de- 
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TABLE IV.—SUMMARY TABLE OF AVERAGE FIGURES 
|,Bleed- Total P h 
i red aged 6 hour 24 hour 
Transfusions remov- |'"8., P&T) saline led after protein operative sample (or Result 
ed “Eilo- T- per- removed sample heart blood) sample sample 
gram | fused | fusion , 
c.c. Cc. c.c. c.c. gm. | gm./ | P.P. | Hem-| P.P. | Hem-| P.P. | Hem-| P.P. | Hem- 
kgm%]| gm.%]| at. % | gm.%| at. % | gm.%| at. % | gm.%| at. % 

Amino acids 3 dogs 547 42 296 337 40.r | 3.18 | 5.74 | 40.8 | 3.12 4.8 All dead 
Amino acids RBC 4 

6 dogs 563 49 266 250 | 34.3 | 3.02 | 5.49 | 41-4 | 4.25 | 47-4 | 4.37 | 44-5 | 5.01 | 36.7 3 me 
Amigen 4 dogs 720 60 277 320 54.7 | 4.22 | 6.45 | 43.6 | 2.87 5.5 All dead 
Amigen red blood cells 4 alive 

5 dogs 506 41 286 292 37-5 | 3-08 | 5.71 | 42.4 | 4.69 | 44.0 | 4.55 | 44.1 | 4.63 | 31.2 1 dead 
Gelatin 15 dogs 663 48 317 287 45-5 | 3-24 | 5.50 | 42.2 | 4.03 | 14.9 | 4.09 | 15.5 | 4.79 | 15.1 | Allalive 
Saline 15 dogs* 558 55 234 268 4t.s | 4.03 | 6.32 | 37-8 | 3.35 | 15-6 | 3.58 | 12.3 | 4.43 | 14.1 3 a 

12 de 

Washed red blood cells i: 

in saline 10 dogs* 436 5° 202 254 32.0 | 3.59 | 6.16 | 42.2 | 3.47 | 41-7 | 3.65 | 30.3 | 4.40 | 31.6 | All alive 
Heparinized plasma* 11 alive 

15 dogs 447 44 232 283 36.2 | 3.53 | 6.34 | 30.1 | 5.47 | 12.0 | §.59 | 12.2 | 6.09 | 12.4 4 dead 


*Averages taken from previous report (11). 


crease in the others. The only reactions were 
nausea and occasional vomiting immediately after 
regaining consciousness. 

The gelatin results are shown in Table III. All 
15 dogs survived. The primary bleeding of all of 
these dogs averaged about 48 cubic centimeters 
per kilogram of average body weight. 

The ro dogs receiving the larger molecule gela- 
tin showed a plasma protein average preoperatively 
of 5.50 grams per cent. Three hours after opera- 
tion they averaged 4.13 grams per cent and at the 
end of 24 hours proteins had risen to an average 
of 4.83 grams per cent. These figures really 
represent total nitrogen; that is, plasma protein, 
gelatin, and nonprotein nitrogen. Preoperative 
hematocrits averaged 43.4 per cent. Three hours 
after operation the average hematocrit was 14.7 
per cent and at 24 hours it had risen slightly to 
15.8 per cent. 

The 5 dogs which received the smaller molecule 
gelatin had an average plasma protein level pre- 
operatively of 5.77 grams per cent. Three hours 
after operation the average had dropped to 3.83 
grams per cent, and 24 hours after operation to 
4.71 grams per cent. The average hematocrit 
before operation was 39.8 per cent. Three hours 
postoperatively it had fallen to 15.3 per cent and 
at 24 hours the average was 13.6 per cent. 

Plasma gelatin analyses were made on samples 
taken immediately after transfusion of dogs 379 
and 393 with the small molecule gelatin. The 
results are shown beneath Table III. The method 
of analysis was a modification of that described 
by Janota. 


All of the animals in each group recovered 
consciousness quickly during the transfusion. 
None showed any sort of reaction even though the 
last 2 dogs in the small molecule gelatin series had 
received large molecule gelatin at least 3 weeks 
previously. All the dogs were able to walk imme- 
diately after closure of the wound. All drank well 
and ate food after operation when offered. 


DISCUSSION 


A summary of these results and the previously 
reported results with saline, washed red cells in 
saline, and heparinized plasma is seen in Table IV. 
With saline 3 dogs survived and 12 died in 40 
minutes to 18 hours; with washed red cells sus- 
pended in saline all of 10 dogs survived; and with 
heparinized plasma 11 dogs survived and 4 died in 
1% to hours. 

These results indicate that recovery from a 
massive hemorrhage may be obtained by (1) rapid 
restoration of the oxygen carrying capacity of the 
blood, or, (2) rapid and sustained restoration of 
the circulating blood volume. Restoration of 
neither results in high mortality while the fulfill- 
ment of either one will yield a low mortality. The 
ideal is a combination of the two as whole blood. 

The complete failure of amino acids or amigen 
to save any of the dogs is unexplained. The unex- 
plained drop in red cell hematocrit is responsible. 
It appears that the very rapid injection of these 
relatively large quantities of hypertonic amino 
acid solution is not tolerated. 

The deaths of dogs receiving red cells suspended 
in amino acids and amigen may be partially ex- 
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plained by the autopsy findings. However, we 
feel that the relatively low hematocrits in the fatal 
cases are of primary significance though unex- 
plained. In the survivors no toxic effects were 
noted except nausea and occasional vomiting in 
those receiving amigen. The hematocrits show 
hemoconcentration at 3 hours after operation and 
dilution at 24 hours. The plasma nitrogen is well 
sustained. This may represent utilization of 
amino acids and polypeptides, retention of the 
nitrogen given in the transfusion, or mobilization 
of protein from tissue reserves. 

The 100 per cent survival of dogs receiving 
gelatin speaks for itself. It is a significant finding 
when compared with the earlier results with 
heparinized plasma (4 of 15 dogs died). Further- 
more, with identical technique and when exactly 
similar clinical shock was obtained the dogs re- 
ceiving gelatin recovered much more rapidly than 
did those receiving plasma. It is also noteworthy 
that while dog plasma averages 5 to 6 grams per 
cent of protein, the gelatin used was in 3 per cent 
solution. Lawson and Rehm (8) considered 3.45 
per cent solutions of gelatin to have about the 
same osmotic pressure as plasma. It may be 
inferred from this that gelatin is not lost from the 
blood stream so rapidly as plasma proteins and 
thus it helps maintain circulatory volume for a 
longer period of time. 

It seems important that none of the dogs 
showed any immediate toxic reactions to gelatin. 
Of the gelatins used by Ivy and associates, the one 
which caused the least pseudoagglutination of red 
cells in vitro reduced the mortality from hemor- 
rhage in dogs from 84 to 4o per cent. This com- 
pared favorably with saline and citrated plasma. 
They believe that if a gelatin can be found which 
causes no pseudoagglutination, it will prove to be 
a good emergency blood substitute. Miller and 
Little observed reversible conglutination of eryth- 
rocytes in the scrotal and liver vessels of mice after 
intravenous injection of bone gelatin-saline solu- 
tions. The red cell clumps were quite flexible and 
caused no apparent interference to blood flow. 
The effect disappeared in 12 to 24 hours depend- 
ing on whether 3 or 6 per cent solutions were used. 
They also report that the circulation time in dogs 
was not significantly affected by the injection of 
a 6 per cent solution equal to 1 to 2 per cent of the 
body weight. 

The dogs reported in this paper received an 
average of 1.43 grams of gelatin per kilogram body 
weight. The maximum dose was given to dog 
371 which received 1.67 grams of gelatin per kilo- 
gram of body weight. This is well under the safe 
limit of 2 grams gelatin per kilogram in anemic 


plasma depleted dogs as reported from this 
laboratory (14). 


The reported rapidity with which the animal - 


body converts amino acids and polypeptides to 
protein suggests that a combination of these sub- 
stances with gelatin might be of value in treating 
hemorrhagic shock and restoring normal plasma 
proteins (14). 


CONCLUSIONS 


1. Under the conditions of these experiments, 
an amino acid (10 per cent) solution and a solu- 
tion (10 per cent) of an hydrolysate of casein and 
pork pancreas (amigen) were found to be ineffec- 
tive in overcoming shock produced by a severe 
acute hemorrhage in each of 7 dogs (Table I). 

2. Under the same conditions suspensions of 
red cells in solutions of amino acids and amigen 
proved more effective than amino acid or amigen 
solutions without red cells and less effective than 
the gelatin used in treating this type of hemor- 
rhagic shock (Table II). 

3. Under exactly similar conditions, 3 per cent 
solutions of bovine bone gelatin which had pre- 
viously been autoclaved 20 minutes and 180 
minutes proved 100 per cent effective in over- 
coming hemorrhagic shock in 15 dogs (Table III). 

4. The apparent ability of this gelatin to main- 
tain circulatory volume without untoward reac- 
tion supports its careful trial in the emergency 
treatment of hemorrhagic shock in humans. 
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THE USE OF RED CELLS IN TRANSFUSION THERAPY 


ALFONS P. FALKENSTEIN, M.D., Toledo, Ohio 


EVERAL articles have appeared in the 
recent literature recommending the use of 
red cell suspensions for transfusions in 
anemia. The value of the administration of 

such red cells in the place of whole blood does not 
seem to be realized fully as yet. It offers to the 
physician a magnificent possibility for the effective 
treatment of anemia cases. There are other 
reasons why more use should be made of trans- 
fusions with red cells, and it seems timely to dis- 
cuss a number of problems in connection with 
such therapy. 


RATIONALE FOR THE USE OF RED CELLS 
IN TRANSFUSION THERAPY 


There are mainly two facts which justify the 
more frequent application of red cells in transfu- 
sion therapy: the favorable results as indicated by 
reports from the literature and the economic ad- 
vantages. The reports of MacQuaide and Molli- 
son, Watson, Williams and Davie, Evans, Alt and 
co-workers, and Blum (2), permit one to draw the 
following important conclusions: 

1. Red cells should be given in all instances in 
which red cells are all tlie patient needs from a 
pint of whole blood. 

2. The cells from one pint of blood may be re- 
suspended to 500 cubic centimeters of physiologic- 
al saline (simple red cell suspension) or the cells 
may be given in a more concentrated form. 

3. If the cells of two donors are combined to a 
total volume of 500 cubic centimeters, two sepa- 
rate transfusions with whole blood and unneces- 
sary fluid are eliminated. This is especially ad- 
vantageous in cases of anemia with cardiac 
complications. 

4. The rise of the blood count following admin- 
istration of a simple red cell suspension is equal to 
that resulting from the transfusion of 1 pint of 
whole blood. 

5. Higher total red blood count’ and hemo- 
globin levels can be obtained with the administra- 
tion of 500 cubic centimeters of concentrated red 
cells than with the same amount of whole blood. 

6. Various anemic conditions may be efficient- 
ly treated with red cell transfusions without any 
damage to the patient due to the lack of plasma 
in such therapy. 


From the Blood and Plasma Bank, St. Vincent’s Hospital, 
Toledo, Ohio. 


7. Quick restoration of the total amount of red 
cells to normal or close to normal may be obtained 
especially in cases of acute and chronic hemorrhage 
and when such therapy is necessary to improve 
the patient’s anemic condition before and after an 
operation. 

8. Subjective symptoms of a patient with 
anemia will disappear much more readily with red 
cell transfusions than they will with iron and liver 
therapy. 

The economic advantages are equally impor- 
tant. Red cells that were formerly discarded from 
the preparation of plasma from whole blood 
obtained in bleeding centers throughout the coun- 
try can be put to use. This is done at the present 
time by the Detroit chapter of the American Red 
Cross, which supplies hospitals in Detroit with 
red cells suspended in saline (Cooksey and 
Horwitz). Other institutions of this type have 
done similarly. Cells supplied in this manner are 
a simple red cell suspension (250 c.c. of red cells 
added to saline to a total volume of 500 c.c.). 
Several such units may be given in one day and 
on subsequent days. The use of such salvaged 
cells will contribute greatly to make available 
valuable red cells to patients who otherwise would 
not obtain enough blood because of lack of suf- 
ficient donors. 

There is definite need for more plasma for the 
Armed Forces and the civilian population. Pres- 
man and co-workers pointed out recently that in 
shock and burn cases massive transfusions with 
plasma must be given within the first 24 hours to 
prevent depletion of the body proteins and to pro- 
tect vital organs like the liver and kidneys. Most 
hospital blood banks do not have sufficient plasma 
on hand for general therapy and for the treat- 
ment of shock and burn cases if an emergency 
arises. This is due mainly to the indiscriminate 
and in many instances unnecessary use of whole 
blood in transfusion therapy. The author is def- 
initely of the opinion of Murray and co-workers 
that perhaps 50 per cent of all patients requiring 
blood transfusions in a large hospital probably 
need red cells only. With the administration of 
red cell suspensions, the plasma reserves of a 
hospital can be increased and the donor supply 
can be utilized more economically. Every blood 
bank can prepare red cell suspensions with a very 
simple technique. 
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CONDITIONS SUITABLE FOR TRANSFUSION 
THERAPY WITH RED CELLS 


There may be differences of opinion in some 
cases as to the choice between red cell or whole 
blood transfusions. It seems to be the best policy 
at the present time to leave it to the physician to 
decide in what instance he wants to give a trans- 
fusion of red cells to his patient. The blood and 
plasma bank of this hospital has supplied red cell 
suspensions for transfusions on the request of 
physicians mainly in the following conditions:! 

1. To supply red cells in anemic patients non- 
responsive to liver and iron treatment. 

2. Toimprove clinical symptoms due to anemia 
before the effect of liver and iron treatment is 
established. 

3. To stimulate and influence organs to func- 
tion normally. Red cells may have a stimulating 
effect on megacariocytes in purpura and on re- 
generation of red cells in pernicious anemia. Red 
cells improve the function of organs due to better 
oxygen supply, with improvement of degenerative 
stages. 

4. To bring patients out of danger zone of an 
extremely low blood count, e.g. acute and chronic 
hemorrhage. 

5. To build up anemic patients before and after 
operation: before operation to anticipate hemor- 
rhage which may occur and to turn poor surgical 
risk into a good one; after operation to shorten 
convalescence. 

6. To provide replacement therapy in con- 
ditions in which: (a) cells are continuously de- 
stroyed, e.g. in lymphoblastomas, malignant 
tumors, hemolytic anemia, etc.; (b) cells have 
become insufficient to carry oxygen, e.g. in carbon 
monoxide poisoning, lead poisoning, erythro- 
blastosis fetalis, etc.; (c) the bone marrow has 
lost power of regeneration, e.g. in aplastic 
anemia, metastases of malignant tumors, late 
stage of lymphoblastomas, etc. 

Very frequently red cell suspensions of group IV 
(O) blood were used for groups other than IV (0), 
in instances when homologous blood was not 
available. Group IV (O) Rh negative red cells 
were used in instances in which Rh negative blood 
of the homologous group was difficult to obtain. 
We also have used red cells in some instances in 
which a transfusion reaction was expected because 
of the condition of the patient (allergy, hemolytic 
jaundice, etc.). This was done because of reports in 
the literature which indicate that reactions are 
less frequent with cell suspensions than with whole 
blood (5, 6, 11). MacQuaide and Mollison believe 


'The results obtained in this hospital correspond closely to those men- 
tioned in the previous literature. ie 


that reactions might be avoided if the buffy coat 
(leucocytic cream layer) is removed. The number 
of such transfusions given in our institution has 
not been sufficient to be conclusive as to whether 
or not reactions may be avoided with the admin- 
istration of red cells. 

Most of the conditions mentioned in this survey 
do not require further comment. However, the 
question comes up whether hemorrhage due to 
primary or secondary purpura can be safely 
treated with red cell suspensions. In these condi- 
tions, as well as in agranulocytosis, blood is 
usually given to replace valuable leucocytes and 
platelets. Although transfusion therapy in gen- 
eral has not been too successful in these conditions 
cell suspensions may be safely given as long as the 
buffy coat (leucocytic cream layer), which is ex- 
tremely rich in leucocytes and platelets, is not 
removed. This layer will contain an increased 
amount of these elements when the blood has 
been centrifuged. However, arrangements should 
be made that suspensions of this kind are as fresh 
as possible, as quick deterioration of these sub- 
stances will occur upon storage. 


COMMENT ON OBJECTIONS AGAINST TRANSFUSIONS 
WITH RED CELLS 


Red cells often are unnecessary in severe shock, 
whether from hemorrhage, severe burns, or trau- 
ma. Nephritis with edema, nephrosis with albu- 
minuria, dehydration, intestinal obstruction, hy- 
poprothrombinemia, cerebral edema, postopera- 
tive hypoproteinemia, starvation edema, and 
similar conditions require the administration of 
plasma. 

Not to deprive the patient of valuable proteins 
seems to be the main objection of physicians 
against the administration of red cells. The for- 
mation of blood proteins is one of the main func- 
tions of the liver. There is definite indication that 
the plasma proteins are synthesized by the liver. 
This synthesis will be disturbed if the oxygen 
supply is low. Anemia may be connected with 
hypoproteinemia and reversal of the albumin 
globulin ratio due to liver damage because of 
anoxemia. The rapid increase of the number of 
oxygen-carrying cells in the body only can benefit 
the production of plasma proteins, removing the 
anoxemia and bringing the liver back to normal 
function if the damage has not advanced too far. 

Therefore, as long as an anemic patient with a 
moderate degree of hypoproteinemia is not losing 
any albumin or the hypoproteinemia does not be- 
come any worse, the administration of red cell 
suspensions cannot be considered contraindicated, 
particularly if supported with a high protein diet 
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or amino acids. In such cases, however, it seems 
preferable to give concentrated red cell suspensions 
to avoid dilution of the patient’s plasma. Cases 
of anemia with edema are rare, and edema may 
result also from other causes than hypoprotein- 
emia. If the edema is due to heart damage, ad- 
ministration of concentrated red cells will limit 
the fluid given while the greater number of 
transfused cells may have a beneficial effect due 
to a better oxygen supply of the organs and espec- 
ially the damaged heart muscle. 

If the edema is due to hypoproteinemia it seems 
logical to give transfusions with whole blood. 
There seems to be, however, no objection or 
damage to the patient when plasma and concen- 
trated red cell suspensions are given alternately 
and later on continued with red cell suspensions 
alone, depending upon whether or not the edema 
disappears. With this more selective administra- 
tion of red cells and plasma the condition of the 
patient can be controlled much better and more 
quickly than with whole blood. The same holds 
true for patients with chronic blood loss due to 
bleeding. Blum (3) states there is no danger in 
giving plasma and administering blood subse- 
quently. 

In acute blood loss the reasoning must be dif- 
ferent as there is a loss of circulating protein with 
the rapid loss of blood. If shock is impending, 
preventing it is necessary with the administration 
of plasma. If the patient goes into shock, restora- 
tion and maintenance of the total blood volume 
are more important than getting a normal red cell 
count. The red cell count can be brought quickly 
up to normal levels by concentrated red cell 
transfusions when the danger of shock is removed. 
The benefit to the patient will be that of accele- 
rated improvement of a condition which cannot 
be checked with whole blood quickly enough. In 
acute hemorrhage from a peptic ulcer some pro- 
tein will be reabsorbed in the intestines. However, 
here too, everything must be done to avoid shock 
in the initial stage of the bleeding. 


COMMENT ON SUCCESS OF TRANSFUSION THERAPY 
WITH RED CELLS 


In general it may be stated that success in 
transfusion therapy with red cells not only de- 
pends on the number of cell transfusions given but 
also on the type given (simple suspension or con- 
centrated cells), and on the time of survival of the 
red cells in the circulation. Concentrated red cell 
transfusions, of course, are more effective than 
simple red cell transfusions. Otherwise, there is 
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no objection to simple red cell transfusions, as 
saline is quickly absorbed from the circulation. 
The time of survival in the circulation depends to 
a great extent on the age of the cells selected for 
transfusion. Cells must be fresh, as storage for 
more than a few days brings about tendency to 
deterioration and increase in fragility (9). Stored 
cells from which the plasma has been removed 
hemolyze quickly. Hemolysis can be delayed if a 
preservative is added. However, even then the 
cells will keep only for a certain period of time. 
Transfused cells definitely have a tendency to 
Stay longer in the circulation when they are fresh. 
Until a procedure has been found to make pre- 
served cells as efficient as fresh cells, the cell sus- 
pensions should be prepared from fresh cells only. 

On the other hand, the condition of the patient 
is of the same importance as regards the final suc- 
cess in transfusion therapy with red cells as it is 
in transfusions with whole blood. Some condi- 
tions require repeated transfusion therapy until 
the patient recovers and until the blood count is 
elevated sufficiently. In other conditions trans- 
fusion therapy must be continued for months or 
even years. Transfusions with red cells are ideal 
and economical in such cases. 


SUMMARY AND CONCLUSIONS 


The plasma reserves of any hospital having the 
facilities of a blood bank can be increased by the 
more economic use of whole blood. Suggestions 
are made as regards conditions which might be 
treated sufficiently or even better with red cells 
only and an endeavor is made to disprove some of 
the objections to the use of red cell suspensions. 
It is hoped that more frequent use of such therapy 
is made in the future. 
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HEPATICODUODENAL INTUBATION WITH HEPATODUO- 
DENOSTOMY FOR TRAUMATIC STRICTURE OF 
THE HEPATIC DUCT 


RALPH COLP, M.D., F.A.C.S., New York, New York 


HE operation of cholecystectomy is not 

always a simple and innocuous proce- 

dure. It is not devoid of serious post- 

operative complications, not a few of 
which may be ascribed directly or indirectly to 
errors in surgical technique. Serious injury may 
result immediately or some time subsequently 
from the accidental ligation, clamping, or excision 
of either the common or hepatic ducts during the 
course of a cholecystectomy. As a matter of fact, 
in an analysis of 130 postmortem examinations 
performed in surgical diseases of the biliary tract, 
Colp and Ginzburg reported that about 6 per cent 
of the deaths could be ascribed either to the im- 
mediate effects of operative injury or a subse- 
quent traumatic stricture of the ducts. 

The general subject of benign cicatricial stric- 
ture of the extrahepatic ducts, their repair and 
reconstruction, has been thoroughly reviewed and 
discussed by Eliot (4, 5). This communication is 
concerned mainly with the discussion of the clini- 
cal aspects of traumatic stricture of the hepatic 
duct following cholecystectomy, and a report of 5 
such consecutive cases in which the operation of 
hepaticoduodenal intubation with hepatoduode- 
nostomy was performed. 

The history obtained in this type of hepatic 
duct obstruction does not differ materially from 
benign strictures of the choledochus. The post- 
operative course in these cases as a rule is fairly 
characteristic and follows one of several patterns. 
After a cholecystectomy, bile may drain exter- 
nally for several weeks or months and then as 
the biliary drainage gradually diminishes, jaun- 
dice, pruritus, acholic stools, and dark urine are 
noted, and episodes of right upper quadrant colic 
may occur. Occasionally a painless icterus, grad- 
ually increasing in intensity, will develop many 
months after the removal of the gall bladder. 
Intermittent fever and chills in these cases are not 
infrequent, for the effects of continued biliary ob- 
struction together with infection may result in an 
ascending cholangitis, cholangitic cirrhosis, and 
finally multiple liver abscesses. As a rule there is 
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a coincident loss of weight and strength, for 
marked vitamin deficiencies and nutritional dis- 
turbances are the inevitable result of either a per- 
sistent external biliary fistula or a complete ob- 
structive jaundice. 

The majority of these patients are invariably 
treated expectantly with the hope that this post- 
cholecystectomy complication, i.e. biliary fistula 
or obstruction, may be due to a residual ductal 
calculus which will be spontaneously eliminated. 
However, these patients are eventually referred 
for surgical exploration when a complete biliary 
obstruction persists or a fistula drains uninter- 
ruptedly for months. 

Physical examination as a rule reveals anemia, 
severe dehydration, evidence of recent weight loss, 
and, in the presence of biliary obstruction, jaun- 
dice of varying intensity. The skin may show 
ecchymoses and signs of extensive excoriations. 
The scar of a previous upper right rectus incision, 
either firmly healed or draining bile, may be evi- 
dent. The liver is usually enlarged and palpable, 
and often tender on pressure. The laboratory 
findings in the blood, urine, and feces are charac- 
teristic either of an obstructive jaundice or a com- 
plete external biliary fistula. 

The adequate preoperative preparation of these 
patients is most essential if a smooth postopera- 
tive course is to be anticipated. Severe dehydra- 
tion and electrolytic imbalances may be corrected 
by adequate amounts of fluid orally and parenter- 
ally. The lowered protein content of the blood 
which is invariably present may be elevated by a 
high protein diet together with adequate carbo- 
hydrates. If these oral feedings are not tolerated, 
the addition of parenteral plasma supplemented 
by the intravenous administration of a 5 per cent 
solution of amigen may increase the serum albu- 
min and globulin. 

The danger of postoperative hemorrhage which 
formerly exacted a heavy death toll in the jaun- 
diced patient has been practically eliminated by 
the proper administration of vitamin K, bile salts, 
and transfusions of blood. The efficacy of these 
therapeutic agents may be accurately judged by 
the elevation of the lowered prothrombin time to 
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one within normal limits. If this does not occur, 
severe liver damage may be predicated and a 
stormy postoperative course often terminating 
fatally may be predicted. 

Secondary operations upon the extrahepatic 
bile ducts in general, and plastic procedures in 
particular, are often complicated and involved 
problems. They may be very time consuming and 
productive of shock. Surgical exploration is best 
performed under continuous spinal anesthesia 
which produces excellent muscular relaxation and 
provides adequate exposure. During operation, a 
continuous infusion of 5 per cent glucose in nor- 
mal saline is administered to which blood and 
plasma may be added if the occasion demands. 
The operative findings in these cases are fairly 
uniform. The intra-abdominal adhesions are so 
firm and dense that at times the lines of demarca- 
tion between adjacent viscera appear almost in- 
discernible and only sharp knife dissection will 
delineate their boundaries. The liver and omen- 
tum are invariably bound to the anterior abdomi- 
nal wall and the colon is firmly plastered to the 
site of the: gall-bladder bed. The foramen of 
Winslow is frequently obliterated so that familiar 
anatomical landmarks are extremely difficult to 
identify. After the colon is separated from the 
liver, the duodenum is usually found pulled up- 
ward. It must be carefully freed from a mass of 
scar tissue in the region of the porta hepatis. This 
area, bearing in mind the close proximity of the 
hepatic artery and portal vein is then carefully 
explored and aspirated with a fine hypodermic 
needle (2), for the presence of bile in the syringe 
indicates the location of the hepatic duct. An in- 
cision is then made along the needle as a guide and 
the surrounding scar tissue is excised, thus expos- 
ing a shortened and dilated hepatic duct. In 
Case 2, the operation had to be discontinued at 
this point because the general condition of the pa- 
tient became so precarious that further surgery 
was deemed inadvisable. The right and left he- 
patic ducts were simply drained by separate tubes 
and the restoration of biliary intestinal continuity 
was completed at a later date. In cases of long 
standing biliary obstruction with severe hepatic 
damage, a two stage operation may be the proce- 
dure of choice. 

Attempts in these cases to isolate the distal 
portion of the common bile duct in the ‘gastro- 
hepatic omentum are futile. The defect existing 
between the choledochus and the hepaticus, and 
the disparity in their lumens would make any 
type of hepaticocholedochal reconstructive pro- 
cedure impractical. The ideal operation in this 
type of case would be a suture hepaticoduodenos- 


tomy preferably without intubation. The direct 
approximation of the mucous membrane of the 
hepatic duct to the mucous membrane of the 
duodenum produces the minimal formation of 
scar tissue. This is insurance against the recur- 
rence of stricture, a frequent aftermath in recon- 
struction of the extrahepatic bile ducts. 

Unfortunately, in this particular group of cases, 
the existing mechanical conditions at the porta 
hepatis made it impossible to anastomose the 
mucous membrane of the hepatic duct to that of 
the stomach, duodenum, or jejunum. Therefore, 
biliary intestinal continuity was established by 
hepaticoduodenal intubation supplemented by 
hepatoduodenostomy. 

Biliary duodenal intubation under these condi- 
tions is invaluable. It is a relatively simple and 
safe procedure. A fenestrated tube of the highest 
grade of rubber, radio-opaque if possible and of 
sufficient tensile strength and caliber so that it will 
fit snugly into one of the hepatic ducts, is threaded 
on a heavy probe and introduced upward into the 
liver. This single tube with its side holes evi- 
dently drains both ducts without difficulty. Its 
distal end, about 8 inches in length, is then passed 
into an opening made into the opposing duodenal 
wall and directed preferably toward the jejunum. 
However, the tube may be passed through the 
pylorus and brought out of the anterior wall of 
the stomach similar to a gastrostomy. Inter- 
rupted mattress sutures of linen then approxi- 
mate the serosa of the duodenum to Glisson’s cap- 
sule of the liver in the region of the hepaticoduo- 
denostomy. The posterior and lateral sutures are 
first inserted and tied before the anterior group is 
placed. This area is then drained by rubber dams 
which emerge through a separate right subcostal 
stab wound. 

In these 5 cases, a complementary jejunostomy 
for alimentation was performed about 18 inches 
from the duodenojejunal angle, the enterostomy 
tube making its exit through a left lateral stab 
incision. The advantages of a jejunostomy in this 
type of case need very little comment. Fluids 
and nourishment in the form of Scott-Ivy pabu- 
lum may be administered almost immediately 
without disturbing the area of the anastomosis. 
If a biliary or duodenal fistula should develop, 
suction drainage may be instituted immediately. 
The surrounding skin is thereby protected from 
the ravages of pancreatic digestion, and the chem- 
ical balances may be maintained by the introduc- 
tion of the aspirated duodenal contents through 
the jejunostomy. 

The abdominal wall is then closed in layers 
with chromic catgut or with heavy through-and- 
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through silk sutures and the skin edges are ap- 
proximated with clips. 

At the conclusion of the operation, a Levine 
tube is introduced nasally. This not only main- 
tains decompression of the stomach but the pres- 
ence of bile in the aspirated contents is an indica- 
tion of the efficacy of the intubation. Oral fluids 
are withheld until about the 6th day, nutrition 
and hydration being maintained parenterally and 
by jejunal alimentation. As a rule the jejunbs- 
tomy tube is removed about the roth day. 

The postoperative complications in cases of 
hepaticoduodenal intubation are either immediate 
or late. Leakage at the site of the anastomosis 
may result in a biliary or a duodenal fistula, or a 
general peritonitis. Drainage has largely elimi- 
nated the occurrence of the latter. In Cases 4 and 
5 there was a temporary seepage of bile but this 
soon subsided within a few days. In Case 3 a 
frank duodenal leak developed which terminated 
in a right subphrenic abscess and massive empy- 
ema with multiple loculations. During the period 
in which a duodenal fistula was active the secre- 
tions were aspirated by the continuous suction of 
the Stedman pump and chemical balances were 
regulated by the introduction of the aspirated 
contents through the jejunostomy. The late com- 
plications may be ascribed directly to the intuba- 
tion or to a recurrent stricture at the hepatoduo- 
denostomy. 

The use of the rubber tube undoubtedly has 
some immediate advantages and a few possible 
late disadvantages. It assures the prompt deliv- 
ery of bile into the intestine, automatically reliev- 
ing the obstructive jaundice. Its mechanical 
presence not only prevents an edema occluding 
the anastomotic site but in addition it acts as a 
supporting scaffold until the union between the 
hepatic duct and duodenum is firm. In the major- 
ity of reported cases, and in ours, the incessant 
peristaltic activity in the intestine was sufficient 
ultimately to dislodge the tube which was eventu- 
ally passed by rectum from 3 to 12 weeks after 
operation. Some of these patients were unaware 
that the tube had been eliminated although x-ray 
examination failed to reveal its presence. On the 
other hand, the tube may be retained indefinitely. 
It may subsequently become plugged with bile 
salts, and then due to poor bile drainage an as- 
cending infection may result. Judd reported the 
retention of a tube for 4 years when a cholangitis 
developed which necessitated its removal 2 years 
later. However, innumerable opportunities have 
been afforded to examine tubes which have been 
retained in the bile ducts for a year or more. 
Many of these were found to be in a good state of 


preservation and relatively free from the encrus- 
tation and disintegrating effects of bile salts. 
Andrus cited a unique case in which the tube had 
been in place for 8 years and still seemed to be 
serving its initial purpose. It would be desirable 
to control the passage of the tube, but older 
methods in which this was attempted were dis- 
carded because they were unsatisfactory. In 
Case 2 in which the tube was brought through the 
stomach so that theoretically it could have been 
withdrawn at will, the early development of a 
gastric fistula necessitated its removal by the 11th 
day. The early removal of the tube in this case, 
at a time before a firm anastomosis had been es- 
tablished, was probably the reason for the early 
recurrence of a stricture. However, if tubes of 
sufficient caliber are used so that they will fit 
snugly into the hepatic duct, a sufficient time will 
elapse for firm healing to ensue before the tube is 
eventually dislodged. 

Pearse, in order to eliminate some of the objec- 
tionable features of rubber, used vitallium tubes 
especially designed to meet the particular me- 
chanical conditions encountered in various types 
of strictures of the extrahepatic bile ducts. He 
found that this metal did not corrode and that 
bile salts were not precipitated on its walls. Ex- 
perimentally he noted that the mucous membrane 
lining the tube failed to show any reaction, al- 
though the mucous membrane did not grow into 
the metal tube. But, he added, there was a tend- 
ency for all tubes used in this work to pass into 
the intestinal canal. Sufficient time has not 
elapsed to demonstrate the advantages and supe- 
riority of this type of prosthesis. 

The serious complication of ascending cholangi- 
tis is always a possibility in any reconstructive 
procedure in which the sphincter mechanism has 
either been sidetracked or eliminated. It is prob- 
ably most common in cases of hepaticoduodenos- 
tomy, of the type herewith discussed. The prox- 
imity of the duodenum to the liver permits the 
reflux of intestinal contents directly into the bile 
ducts and, if a stricture of the neostomy de- 
velops, conditions are ideal for the development 
of an ascending infection. Yet there are many 
reported cases of hepaticoduodenostomy in which 
patients remained well for years. Eliot collected 
41 of these cases, in which 11 were free from com- 
plications from 10 to 20 years. In this small 
group there were 3 patients who, after the imme- 
diate postoperative period, never experienced any 
clinical evidence of an ascending infection. Pa- 
tient in Case 1 has been well for 4 years; in Case 4 
for 15 months, and in Case 5 for 4 months. In 
Cases 2 and 3 attacks of Charcot fever have been 
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Fig. 1. Case 1. Catheter entering left hepatic duct with 
side hole to drain the right. 


frequent, in the former for about 3 years and in 
the latter for about 18 months. In both, a prob- 
able recurrent stricture is present. In Case 2, as 
already stated, the tube was of necessity with- 
drawn too early, and in Case 3 the development of 
a duodenal fistula probably favored the deposition 
of excessive scar tissue formation leading to a 
stenosis of the hepaticoduodenostomy. These 
symptoms may be partially ameliorated by stimu- 
lating intestinal activity and the flow of bile by 
the judicious use of saline cathartics, and the ad- 
ministration of the sulfonamide compounds. 

In intractable cases of Charcot’s fever it has 
been suggested that these recrudescences of as- 
cending infection might be eliminated if the gas- 
tric contents were completely diverted from the 
region of the hepaticoduodenostomy. This was 
done in Case 2. A subtotal gastrectomy of the 
Billroth II type was performed. No decrease in 
the incidence of fever, chills, and jaundice was 
noted and attacks of cholangitis seemed to occur 
with the same intensity and degree of frequency. 
Perhaps the infection was so firmly entrenched in 
the finer biliary radicles of the liver that no pallia- 
tive procedure at this stage of the disease would 
have had a mitigating influence on the clinical 
course of the disease. 


CASE REPORTS 


CasE 1. No. 463410, C. M., admitted to hospital Octo- 
ber » 1940; discharged November 7, 1940. This 35 year 
old female had had severe attacks of epigastric pain last- 


ing from several hours to days for the past 5% years. 
These were usually precipitated by ingestion of fatty foods, 
but were not associated with vomiting, chills, fever, or 
jaundice. About 1% months before the present admission, 


Fig. 2. Case 1. Duodenum sutured to Glisson’s capsule 
by interrupted mattress sutures. 


patient was operated upon for appendicitis at another hos- 
pital. At the same time the uterus was found to be re- 
troverted and a Gilliam‘suspension was performed. In the 
course of the abdominal exploration the gall bladder was 
palpated and found to contain stones. A cholecystectomy 
was performed through a separate upper right rectus inci- 
sion. Postoperatively, the patient ran a stormy course. 
There was profuse biliary drainage for 1 week, and at this 
time the stools were not acholic, and jaundice was not pres- 
ent. In about 2 weeks the biliary drainage ceased, but this 
time a mild icterus and itching developed, and the stools 
became clay colored. Since then there has been a progres- 
sive jaundice, without pain, chills, or fever. 

Physical examination revealed an icteric, subacutely ill 
looking woman, complaining of pruritus. The lungs were 
clear and the heart normal. Pulse rate 66. Blood pressure 
was 95/58. There was no costovertebral angle tenderness. 
There were two well healed scars, one suprapubic and the 
other a right upper rectus. The rectal and pelvic examina- 
tions were negative. Hemoglobin was 89 per cent. White 
count was 6,000 with a normal differential. The Wasser- 
mann was negative. The urea nitrogen was 11 milligrams 
per cent, the blood chlorides 595 milligrams per cent, 
icteric index 30, bilirubin 10, and the van den Bergh direct 
positive. The cholesterol was 355 milligrams, and ester 
190 milligrams. The prothrombin index was 100 per cent. 
The urine showed a 3 plus bile, with a faint trace of urobilin. 
The flat plate of the abdomen showed no evidence of stone 
in the right upper quadrant. 

The patient was prepared for operation with intravenous 
vitamin K (3.2 mgm.) and intravenous glucose. Operation 
was performed on October 10, 1940, under cyclopropane 
anesthesia. The scar of the right rectus incision was ex- 
cised. After innumerable firm adhesions were freed, a mass 
of dense scar tissue was identified in the region of the porta 
hepatis. Aspiration of this by means of a hypodermic 
syringe revealed bile. This on incision proved to be the 
region of the dilated hepatic duct just at its bifurcation. A 
fenestrated rubber tube 34 inch in diameter was inserted 
into the right hepatic duct. The duodenum, which was 
closely adherent to the porta hepatis, was then incised on 
its superior aspect. The distal end of the hepatic tube was 
introduced into the duodenum and led into the jejunum. 
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Fig. 3. Case 2. Introduction of catheter through duode- 
num and out through the stomach. 


The duodenum was then approximated to the Glisson cap- 
sule on the under surface oF the liver by interrupted mat- 
tress sutures (Case 1, Fig. 1). The urea was drained witha 
rubber dam. A typical Witzel jejunostomy was performed 
about 14 inches from the duodenojejunal angle and the 
tube was brought out through a stab wound opposite the 
11th rib. The wound was closed in layers with chromic 
catgut throughout and pincettes and silk for the skin. 

The postoperative course in the beginning was unevent- 
ful. Bile was obtained from the Levin tube on the first post- 
operative day. Nothing was given by mouth and nourish- 
ment was maintained by jejunal alimentation. Clinically 
the icterus began to subside promptly, and the pruritus 
disappeared. Repeated examination of the bilirubin con- 
tent of the blood showed a gradual return to normal. 
Because of a mild anemia, a blood transfusion was given. 
The rubber dam was removed on the roth day. 

About the 22nd postoperative day an episode of vomit- 
ing, with some pain in the right shoulder and an elevation 
of temperature to 102 degrees occurred. This was inter- 
preted as being due to cholangitis. A gastrointestinal x-ray 
series disclosed deformity of the duodenal bulb and some 
gastric retention. There was a suggestion of a small amount 
of opaque material passing through the rubber tube into 
the hepatic radicles. The attacks subsided and the patient 
improved. The jejunostomy feedings were stopped about 
the roth day, but the tube was left zm situ until 2 days be- 
fore discharge. She was discharged to her private physi- 
cian for further care on November 7, 1940. 

A flat x-ray plate of the abdomen taken on March 5, 
1941, showed that the tube had passed although the pa- 
tient was unaware of this. 

The patient was last heard from in June, 1944, at which 
time she had had no complaints and, since her discharge 
from the hospital, she has never had any symptoms sug- 
gestive of cholangitis. 

CasE 2. No. 482352, K. G., admitted to hospital Novem- 
ber 27, 1941; discharged January 15, 1942. This patient 

had a left radical mastectomy 2 years previously. 
During the past 17 years she suffered from recurrent symp- 
toms of biliary colic associated at times with chills and 
fever. About 14 months ago a cholecystectomy was done 
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Fig. 4. Case 2. 


at another hospital. At the time of discharge the patient 
noted that she was slightly jaundiced. For the past 
months this icterus has been progressively deepening, and 
the stools were noted to be clay colored. Simultaneously, 
an intractable pruritus had developed. 

Physical examination revealed a deeply icteric, middle 
aged woman. There was the scar of a previous radical 
mastectomy, without evidence of recurrence, and a well 
healed upper right rectus incision. The heart was slightly 
enlarged to the left. There was a systolic apical murmur. 

The urine contained 2 plus bile, urobilin 1:10. The blood 
icterus index was 27, the blood cholesterol 570 milligrams 
per cent, and the ester 175 milligrams per cent. The Was- 
sermann was negative. Hemoglobin was 75 per cent. The 
galactose tolerance test was normal. Prothrombin index 
was 70. Electrocardiogram showed left axis deviation, 
inverted 73, low 7.4. The flat plate of the abdomen showed 
no evidence of a radio-opaque biliary calculus. There was 
some decalcification of the transverse process of the second 
lumbar vertebra. The stools were clay colored and con- 
tained only a very faint trace of urobilin. 

After a period of preparation with high protein and car- 
bohydrate diet and intravenous vitamin K, an exploration 
was performed. 

Operation was performed under spinal anesthesia by Dr. 
A. Aufses on November 30, 1941. After many adhesions 
were freed, a large inflammatory mass was found beneath 
the liver. This on dissection proved to contain a dilated 
hepatic duct which was found to be completely strictured 
at a point 34 inch below the junction of both hepatic ducts. 
A small catheter was then introduced into each hepatic 
duct to provide for drainage. 

Postoperatively bile drained freely from both tubes. 
The blood icterus index fell to 12. The urine still contained 
small amounts of bile and stools were still completely 
acholic. A preliminary lipiodol x-ray picture of the extra- 
hepatic biliary system through the drainage tubes showed 
that there was a complete obstruction of the distal com- 
mon bile duct. The major hepatic radicles were slightly 
dilated. In view of the considerable improvement in the 
icterus, it was decided to attempt to perform an anastomo- 
sis between the dilated common hepatic duct and the 
duodenum. 

Under spinal anesthesia, the patient was again explored 
by Drs. Aufses and Colp, on December 15, 1941. The he- 
patic ducts were visualized with difficulty. A fenestrated 
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COLP: HEPATICODUODENAL INTUBATION WITH HEPATODUODENOSTOMY 


tube about 34 inch in diameter was passed into the right 
hepatic duct. An incision was then made into what was 
thought to be duodenum but which proved to be the an- 
trum of the stomach. A Carmalt clamp was introduced 
through the pylorus and into the first portion of the duoden- 
um and the duodenum was incised along its anterior sur- 
face over the clamp. The free end of the hepatic tube was 
then grasped and the instrument withdrawn, the tube 
being pulled through the stomach. A few pursestring su- 
tures were introduced about the incision into the stomach, 
the tube being brought out similar to a Kader Stamm 
jejunostomy. The superior surface of the duodenum was 
sutured to Glisson’s capsule of the liver with interrupted 
mattress sutures, and this area was drained with a rubber 
dam. About 18 inches from the duodenojejunal angle a 
Witzel jejunostomy was performed for alimentation and 
the enterostomy tube was brought out through a left sub- 
costal stab wound. The wound was closed with through- 
and-through sutures, the gastrostomy tube was brought 
out of the upper angle and the rubber dam through the 
lower. 

The postoperative course was quite satisfactory. The 
gastrostomy tube drained large quantities of bile externally 
the day following operation. Nothing was administered by 
mouth for 6 days. The hepatoduodenogastrostomy tube 
and the dam were removed on the 11th postoperative day 
because a gastric fistula developed. The gastric fistula 
closed satisfactorily. The stools soon were normal, bile dis- 
appeared from the urine, and the icteric index fell to 3. 
The wound healed satisfactorily, and the jejunostomy tube 
was removed on the 14th day. 

On two occasions there were elevations of temperature 
associated with tenderness over the liver. The acute epi- 
sodes subsided spontaneously and were believed to be due 
to a mild cholangitis. An attempt was made to prevent 
these recurrences by administering magnesium sulfate 
orally in order to favor increased biliary excretion. She 
was discharged January 15, 1942, at which time the wound 
had completely healed. 

Following discharge patient had had innumerable epi- 
sodes of chills and fever accompanied by jaundice, and at 
the time of her second admission, which was on January 8, 
1943, she was well nourished but icteric. Urea was 8, sugar 
100, icteric index 17, total protein 6.7, phosphatase 145 
King Armstrong units, cephalin flocculation negative, 
cholesterol 450, esters, 195. Gastric analysis revealed no 
free hydrochloric acid. Urine contained some albumin but 
no bile. Inasmuch as the patient was suffering from recur- 
rent attacks of ascending cholangitis, a side tracking pro- 
cedure was done under spinal anesthesia, by performing a 


subtotal gastrectomy of the Billroth II type restoring gas- - 


trointestinal continuity by an antecolic terminolateral 
gastrojejunostomy of the Hofmeister type. Following oper- 
ation patient did not have any relief and her attacks of 
cholangitis continued but seemed partially controlled by 
magnesium sulfate by mouth and small doses of sulfa- 
diazene. 

Patient was last seen April 21, 1944 at which time she 
was subicteric and still complained of recurrent attacks of 
jaundice. She had lost several pounds in weight. 

CasE 3. No. 497282, R. M., admitted to the hospital 
October 30, 1942; discharged April 27, 1943. Five months 
prior to admission a cholecystectomy and a common duct 
drainage was performed at another hospital. The tube 
drained profusely for 3 weeks and was then removed. Three 
weeks ago he had an attack of epigastric distress and be- 
came jaundiced and noted that stools were clay colored 
and urine was dark. He was admitted to the hospital at 
which time he showed the signs of a definite obstructive 
jaundice, 
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After genprestien with vitamin K, bile salts, and trans- 
fusions, he was explored under spinal anesthesia. There 
were innumerable adhesions binding the colon, duodenum, 
pylorus to the under surface of the liver, and after these 
were separated the dense mass of scar tissue was found at 
the porta hepatis. By repeated aspiration the area of the 
hepatic duct was found and was further identified as the 
scar tissue had been excised. The duct was dilated and a 
rubber tube was passed into it, the hepaticoduodenostomy 
being completed in the usual manner. A jejunostomy of 
the Kader Stamm type was performed. Sulfonilamide was 
placed about the wound and a rubber dam was led out 
through the right flank. The wound was closed with con- 
tinuous chromic catgut, with clips and pincettes for the 


n. 

Following this procedure there was a prompt subsidence 
of jaundice although there was a free drainage of bile and 
duodenal contents from the wound. This was aspirated 
and introduced through the jejunostomy, chemical balances 
being maintained. However, a septic temperature devel- 
oped and the signs of a subphrenic abscess became appar- 
ent. This was drained subdiaphragmatically with the 
liberation of a large quantity of bile stained pus. The pa- 
tient was then re so to the thoracic service of Dr. 
Neuhof, at which time he had a healing abdominal wound 
and the picture of a residual right subphrenic abscess to- 
gether with a huge right pyopneumothorax. A subdia- 
phragmatic drainage of the subphrenic abscess was per- 
formed followed by numerous thoracotomies and drainages 
for loculated pyopneumothorax. Patient subsequently de- 
veloped infections about the ribs and cartilages in the 
anterior thoracotomy wound site, requiring frequent revi- 
sions. A transient episode of icterus accompanied by tem- 
perature of 1ro5 degrees and chill was interpreted as 
cholangitis and at the time of discharge the patient’s 
wounds were granulating cleanly, and his general condi- 
tion was considerably improved. 

The patient was subsequently admitted on September 
21, 1943, and discharged on September 23, 1943, for an 
incision and drainage of an abscess of the chest wall, and, 
although he gave a history of several episodes of Charcot 
fever, he nevertheless had gained about 20 pounds. 

He was last seen in June, 1944, at which time he was sub- 
icteric and had recently had an episode of chills and fever. 
This, however, responded to magnesium sulfate and the 
sulfa drugs. 

CasE 4. No. 502170, C. S., admitted to the hospital 
February 27, 1943; discharged April 5, 1943. This was the 
first admission of a 41 year old woman who in June, 1942, 
had a cholecystectomy at which time a thickened gall blad- 
der and many stones were removed. Bile continued to 
drain from the wound for the next few months. Following 
the spontaneous closure of the wound, the patient suffered 
from epigastric pain, fever, chills, followed by jaundice, the 
stool being light and the urine dark. Her symptoms then 
disappeared until 24 weeks before admission when jaun- 
dice and pruritus associated with nausea and vomiting 
appeared. Because of these symptoms she was admitted. 

Examination revealed a well developed and nourished 
female, jaundiced, and complaining of intense pruritus. 
Sclerae are icteric, as is the skin. Few excoriations are pres- 
ent in the skin. Liver is palpable 2 fingerbreadths below 
the costal margin. Spleen is not palpable. There is a 
healed right upper rectus incision. 

Laboratory examination showed: hemoglobin 85 per 
cent; white blood count 5,000 with 66 per cent polymor- 
phonuclears. Urine showed trace of bile, faint trace of 
albumin. Galactose tolerance test was negative. Blood 
chemistries were within normal limits except for icterus 
index which was 18, a positive cephalin flocculation test, 
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phosphatase level of 38 King Armstrong units. Electro- 
cardiogram showed left axis deviation. 

The preoperative .clinical impression was that the pa- 
tient suffered from either residual calculus in the common 
duct or a stricture in some portion of the extrahepatic 
biliary system. 

Operation was performed under spinal anesthesia and 
the colon and duodenum were adherent to the under surface 
of the liver which, after being freed, revealed scar tissue 
and a definite stricture of the hepatic duct .5 centimeter 
from the porta hepatis. Liver was enlarged about 2 fingers 
below the costal margin and appeared cirrhotic. Hepatic 
duct was slightly dilated. A rubber tube was introduced 
into the right hepatic duct and its distal portion was led 
into an opening made in the first part of the duodenum on 
the superior aspect. The duodenum was found sutured to 
the under surface of the liver with several mattress sutures. 
Two dams were placed in the region of the hepaticoduo- 
denostomy and these were brought out through a right 
subcostal stab wound. Eighteen inches from the dudeno- 
jejunal angle a Kader Stamm type of jejunostomy was 
performed for alimentation. The tube was brought out 
through a left subcostal stab. Wound was closed with 
heavy through-and-through silk sutures and pincettes for 
the skin. 

Following operation patient did very well. For the first 
48 hours there was profuse drainage along the rubber dams 
which soon ceased, and within 24 hours there was bile in the 
Levin tube drainage. The pruritus was definitely less, and 
the stools showed some bile. The jejunostomy tube was 
removed on the 12th day and patient was discharged with 
a wound well healed. 

She was last seen in June, 1944, at which time she had no 
complaints, no chills, fever, or jaundice. She looked well 
and wound was thoroughly healed. 

CasE 5. No. 517775, M. A., admitted to the hospital 
March 14, 1944; discharged April 24, 1944. This patient, 
a 50 year old woman, was transferred to The Mount Sinai 
Hospital from another institution because of persistent 
obstructive jaundice. Three months previously she had 
entered that institution with an attack of right flank pain 
associated with chills and fever and pyuria. Pyelography 
revealed a right ureteral calculus with dilatation of the 
pelvis and calyces beyond it. A right nephrectomy for a 
calculous pyonephrosis was performed. Three weeks later 
the patient returned to that hospital with fever, right upper 
quadrant pain, nausea, vomiting, jaundice, dark urine, and 
clay colored stools. No previous history of biliary com- 
plaints. At exploratory laparotomy a thickened gall blad- 
der containing stones was found deep in the liver bed. It 
was removed and a small stone was removed from the 
choledochus. After irrigation the duct was closed without 
drainage. Postoperatively the jaundice persisted. One 
week later a second exploration was performed. The com- 
mon duct was reopened and probed in both directions, no 
obstructions being met. No explanation for the jaundice 
was encountered. A catheter was placed in the common 
hepatic duct, a persistent biliary fistula resulting. 


Patient was a chronically ill, middle aged female, 
markedly jaundiced. There was a healed lumbar supra- 
pubic scar and a recent right rectus incision with a slight 
biliary fistula in the lower angle. Liver edge was palpable. 

Laboratory examinations revealed that urine contained 
bile; stools were clay colored; hemoglobin 83 per cent; 
white blood count 18,200; urea 16; icteric index 48; choles- 
terol 460, esters 190; cephalin flocculation 1 plus; Wasser- 
mann negative; urine bile 3, urobilin 1:30; stool guaiac 
negative; galactose tolerance 5.8 grams; prothrombin time 
23 seconds; blood proteins 5.4 

Patient was prepared with vitamin K and bile salts, 
three transfusions of blood and plasma, a high protein diet, 
for an anteoperative period of 3 weeks. 

Operation was performed under spinal anesthesia with 
sodium pentothal. When the peritoneal cavity was opened 
there were found innumerable omental adhesions. Liver 
was small but not cirrhotic. To its under surface the colon 
was attached. After this was freed the duodenum was 
found to be drawn up and densely adherent in the region of 
the porta hepatis in which there was marked scar tissue 
formation. After the duodenum was freed from the scar 
tissue the area was aspirated with a hypodermic syringe 
and bile obtained. Starting from the right, we excised scar 
tissue and a dilated hepatic duct was soon isolated. A 
rubber tube was passed into the right hepatic duct with a 
side hole draining the left and the distal end was introduced 
into the duodenum. The duodenum was then approxi- 
mated to the under surface of the liver by mattress sutures 
passed through the Glisson’s capsule from serosa to duode- 
num. Four Penrose drains were placed in the region of the 
hepaticoduodenostomy and these were brought out through 
a right subcostal stab wound. A median upper right rectus 
incision was closed with heavy through-and-through su- 
tures, prior to which a Kader Stamm type of jejunostomy 
18 inches from the duodenojejunal angle was performed. 

Postoperative course was entirely satisfactory. Bile ap- 
peared in the Levin tube which was passed at the time of 
operation, and although there was slight biliary drainage 
along the rubber dams, this soon cleared. The feedings 
which were given by jejunostomy were discontinued as 
soon as the patient was allowed to take food by mouth, 
which was about the 6th day, and the jejunostomy tube 
was removed 1o days after operation. At the time of dis- 
charge the wound was well healed. 

Patient was seen on June 21, 1944 when the jaundice had 
absolutely disappeared. Wound was well healed and there 
had been no episodes of acute cholangitis. 


REFERENCES 


Anpbrus, W. Personal communication. 

Batrour, D.C. Ann. Surg., 1921, 73: 343. 

Corp, R., and GrnzBurc, L. Ann. Surg., 1937, 105: 9. 
Ettot, E., Jk. Surg. Gyn. Obst., 1920, 31: 1. 

Idem. Ann. Surg., 1936, 104: 668. 

Jupp, E. S. Ann. Surg., 1926, 84: 49. 

. Pearse, H. E. Ann. Surg., 1942, 115: 1031. 


| 
t 
tl 
f 
c 
sl 
ti 
L 
te 
P 
is 
la 
al 
oO 
Ww 
pr 
ni 
ti 
pe 
of 
di 
sc 
ar 
fre 
dt 
tr 
pl. 
Wi 
ul 
po 
en 
I 


THE USE OF AN IDENTIFYING “T” TUBE IN THE COMMON 
BILE DUCT IN GASTRIC RESECTION FOR DUODENAL 
ULCER ADHERENT TO THE BILE DUCTS 


FRANK H. LAHEY, M.D., F.A.C.S., Boston, Massachusetts 


N an operative experience with subtotal gas- 
trectomy for duodenal ulcer now amounting 
to 500 resections for this lesion, nothing has 
been more forcibly impressed upon me than 

that the mortality in this operation, particularly 
for those who have had considerable experience 
with this procedure, is perhaps associated more 
with the relationship of the duodenal ulcer to the 
common bile duct and its point of entrance into 
the duodenum than with any one other single 
factor. 

With this fairly good sized experience, the 
technical steps of subtotal gastrectomy have be- 
come so standardized that they can be so exe- 
cuted that one does not fear either leakage at the 
suture line or failure of the anastomosis to func- 
tion. In very few of our cases are indwelling 
Levine tubes employed postoperatively and peri- 
tonitis has been practically abolished as a com- 
plication. 

Anesthesia, particularly continuous spinal an- 
esthesia, in the hands of those expert in admin- 
istering and maintaining it, has produced such re- 
laxed and quiet fields that even though the oper- 
ation may be a prolonged one, shock now rarely 
occurs. Postoperative suction bronchoscopy, 
which enables us to manage the occasional case of 
postoperative pulmonary atelectasis, has elimi- 
nated postoperative pulmonary complications al- 
most entirely. 

Unfortunately, most duodenal ulcers in pa- 
tients coming to surgery are located on either the 
posterior or lateral wall of the duodenum. They so 
often tend to become adherent to the common bile 
duct or to involve the duct and pancreas in the 
scar and exudate about the ulcer that the common 
and pancreatic ducts in this type of ulcer not in- 
frequently are in danger of being injured as the 
duodenum is being removed in these partial gas- 
trectomies. In 3 such cases I have had to trans- 
plant the common and pancreatic ducts because, 
with pyloric obstruction present, the indurated 
ulcer was so low as to require resection of that 
portion of the duodenum into which the ducts 
entered in order to get enough duodenal stump 
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for safe closure of the end of the duodenum, a 
procedure which in my opinion is of such hazard 
as to be avoided if possible. 

When a posterior wall or lateral wall duodenal 
ulcer erodes, as it often does, into the head of the 
pancreas or along the outer margin of the duo- 
denum, the scar and exudate so often associated 
with it markedly shorten the duodenum by scar 
contracture, and the bile duct is frequently caught 
in this exudate. This results in considerable dis- 
tortion of the relationship of these structures to 
each other and makes it quite impossible for the 
operator to be sure, as he dissects the indurated 
ulcer out of the head of the pancreas, that he will 
not find, as we all occasionally have found, that 
with the removal of the scarred duodenum and its 
contained indurated ulcer, he will be so close to 
the papilla of Vater that there is not enough duo- 
denum left to turn it in safely. It is possible also 
that he will find that he has injured the common 
and pancreatic ducts and is faced with the need 
of transplanting them. 

Although we have always insisted in writing on 
this subject that the first step of any gastric re- 
section for duodenal ulcer should consist of dem- 
onstrating the relationship of the ulcer to the 
common duct, it it not always possible in such 
scar and induration to establish clearly the most 
important point of this relationship, that is, the 
course of the common duct as it runs through the 
scarred and indurated head of the pancreas to 
enter the back of the duodenum. 

I wish again in these occasional problem cases 
to call attention to the advantages of introducing 
a “T” tube into the common duct, with its long 
lower limb running well down into the duodenum 
through the sphincter of Oddi to serve as a means 
of constantly identifying the location of the duct 
and its point of entrance into the duodenum. We 
have illustrated and described the procedure, but 
it has proved so useful to us in those occasional 
cases of low indurated duodenal ulcers and it has 
given us such comfort and confidence in dissecting 
out of the pancreas those occasional very difficult 
indurated and adherent ulcers that I wish again to 
call attention to it. 
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Fig. 1. This illustration attempts diagrammatically to 
demonstrate the advantages of having a ‘‘T” tube in the 
common duct when a duodenal ulcer is adherent to the 
duct and must be dissected from it. By means of this tube 
passed into the common duct and through the sphincter, 
the relation of the common duct to the ulcer and the loca- 
tion of the sphincter is at all times demonstrable. 


With the common duct demonstrated by the 
duodenum being rotated to the left by traction as 
we have described, the duct is opened, the sphinc- 
ter of Oddi dilated with Bakés dilators and a “T”’ 
tube with a long lower limb tightly sutured into 
the common duct (Fig. 1) so that its lower limb 
projects through the sphincter into the duodenum. 

With such a tube in place one can at all times 
palpate the tube in the duct and be sure of its re- 
lationship to the ulcer-containing portion of the 
duodenum being removed, and at the same time, 
by palpating the point of enirance of the tube 
into the duodenum, establish the location of the 
point of entrance of the duct and so by this 
identification be sure that, with the removal of 
the ulcer-bearing portion of the duodenum, there 
will still be left enough duodenal stump to close it 
safely, and that as the ulcer is dissected out of the 
pancreas the duct is not injured. 

It is our opinion that with this aid in keeping 
evident the relationship of the common duct and 
its point of entrance into the duodenum in the low, 
indurated, and adherent duodenal ulcer, it will 
more frequently be possible to avoid recourse to 
less satisfactory surgical procedures, such as gas- 


troenterostomy or Finsterer resections by ex- 
clusion. The most satisfactory surgical procedure 
for intractable duodenal ulcer which we have to- 
day is high subtotal gastrectomy, with removal 
of the duodenal ulcer and that portion of the duo- 
denum in which it is located. 

In suggesting and illustrating this aid to the re- 
moval of duodenal ulcers adherent to the common 
bile duct, I wish particularly to warn that there 
exist occasional cases of low duodenal ulcers in 
which the ulcers are so actively indurated and 
have so involved all neighboring anatomical 
structures in the thick white gristle-like scar tissue 
about them that, even with this suggested aid, it 
will at times be unwise to remove such ulcers with- 
out unjustifiably risking the integrity of the com- 
mon and pancreatic ducts. It is in such cases that 
only the operator experienced in these problem 
cases can determine the possibility of safe removal 
of such duodenal ulcers with preservation of the 
ducts. As our own experience has widened, we 
have been able to remove more and more of these 
adherent ulcers involving the ducts and invading 
the pancreas, many of which in the past we did 
not feel capable of removing without undue risk of 
injury to the ducts. We do not wish to imply that 
it is necessary to introduce a “T” tube into the 
common duct in every patient with duodenal ulcer 
submitted to partial gastrectomy. This procedure, 
we believe, should be reserved for those cases in 
which, because of the scarring and exudate, one is 
uncertain about the relationship of the duct to the 
duodenal wall and ulcer. 

Should there be any serious doubt about 
whether or not the ulcer-bearing portion of the 
duodenum can be safely removed as a part of the 
subtotal gastrectomy for duodenal ulcer, we 
strongly advise the employment of a two stage 
procedure, anterior gastroenterostomy with the re- 
moval of the omentum as we have proposed, or 
the Finsterer resection by exclusion type of oper- 
ation, with the understanding that the ulcer- 
bearing portion of the duodenum and the pylorus 
will be removed at a later date when the ulcer has 
healed and the induration has disappeared. 
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ASEPTIC NECROSIS OF THE CAPITAL FEMORAL 
EPIPHYSIS FOLLOWING ADOLESCENT EPIPHYSEOLYSIS 


ROBERT DUNHAM MOORE, M.D., Chicago, Illinois 


DOLESCENT slipping of the capital fe- 
moral epiphysis is not infrequently fol- 
lowed by occlusion of the blood supply 
to this epiphysis. This complication oc- 

curs as the result of damage to the blood vessels 
of either the visceral capsule or the ligamentum 
teres during the period of progressive displace- 
ment. It may follow the trauma of surgical or 
manipulative procedures undertaken to replace 
and fix the epiphysis in its normal position on the 
neck of the femur. Subsequent distortion of the 
shadow of the head, narrowing of the shadow of 
the articular cartilage, and irregular density of the 
ossification center are usually seen in the roent- 
genogram. These findings may be accompanied 
by pain, deformity, and progressive loss of motion 
of varying degree. 

The pathology of this complication of the dis- 
‘ ease has not been reported in detail. It is the pur- 
pose of this communication to describe the 
changes observed in the articular cartilage, ossifi- 
cation center, and synovial membrane of two 
cases of slipped femoral epiphysis followed by 
aseptic necrosis. 

Key reviewed the descriptions of 24 pathologic 
specimens of this disease reported in the literature 
prior to 1926. Of the 24 specimens, only 2 in- 
stances of necrosis of the epiphysis were reported. 
In one of these specimens, described by Frangen- 
heim, the epiphysis was markedly displaced. The 
epiphyseal trabeculae were not atrophic as were 
those of the adjacent living bone of the neck, and 
the lacunae of the epiphyseal trabeculae contained 
no osteocytes. The second specimen, described by 
Kappis, showed necrosis of the bone and marrow 
of the epiphysis, and replacement of the dead bone 
by living bone in areas of living fibrous tissue 
about the periphery. The cells of the epiphyseal 
and articular cartilage were living. Illustrations of 
the microscopic pathology are not shown in either 
of these reports. 

Waldenstrom described the gross changes in the 
articular cartilage of 3 cases in which he believed 
necrosis of the epiphysis followed forceful manipu- 
lation of the hip under anesthesia. From gross ob- 
servation he concluded that the articular cartilage 
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of both the epiphysis and the acetabulum became 
necrotic. Microscopic evidence was not submitted 
in support of his claims. 

In Sutro’s report of 3 cases, Case 1, described as 
a “healed slipped capital epiphysis on the left,” 
showed no microscopic evidence of necrotic bone 
or marrow elements within the epiphysis. The il- 
lustration of the roentgenogram, however, shows 
marked distortion of the shadow of the head with 
irregular sclerosis and rarefaction of the ossifica- 
tion center which suggest interference with its 
blood supply. The widening of the shadow of the 
articular cartilage and lack of ossification of the 
epiphyseal growth plate suggest the diagnosis of 
old Legg-Perthes disease. The other 2 cases re- 
ported by Sutro show no roentgenographic or 
pathologic evidence of interference with the blood 
supply to the epiphysis. 

The synovial membrane in Kappis’ case was 
hyperplastic and tended to grow over the margins 
of the articular cartilage. Howorth described hy- 
perplasia and low grade inflammatory changes in 
the synovial membrane of 70 cases of slipped 
femoral epiphysis in various stages of displace- 
ment which were subjected to arthrotomy. 

In adults, Axhausen and Bergmann (2), Phem- 
ister (10, 11), and Kahlstrom, Burton, and 
Phemister (5, 6) have described in detail the de- 
generative and reparative changes involving the 
cartilage and subchondral bone following frac- 
tures, caisson disease, and other idiopathic lesions 
associated with infarction of bone and cartilage 
bordering on a joint. Phemister (10, 11) has 
shown that in adults the necrotic cartilage over- 
lying areas of bone infarction undergoes absorp- 
tion and replacement by fibrocartilage or oc- 
casionally in part by bone. Axhausen (1) has 
shown that degenerative changes take place in 
the apposing articular cartilage and subchondral 
bone several years after necrosis of the cartilage 
and underlying bone on one side of a joint. These 
changes in the adult lead to progressive narrowing 
of the cartilage covering both surfaces of the joint 
and reduction of the width of the shadow of the 
cartilage in the roentgenogram. 

During the early growing period the articular 
cartilage appears to be less dependent upon the 
circulation of the underlying bone. With interrup- 
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tion of the blood supply to the ossification center, 
the synovia may furnish adequate nutrition to the 
cartilage which continues to proliferate, and thus 
becomes thicker than normal as in Legg-Perthes 
disease. Restoration of the circulation to the 
underlying bone leads to creeping replacement of 
the necrotic bone followed by resumption of endo- 
chondral ossification, but the shadow of the artic- 
ular cartilage on the roentgenogram usually re- 
mains slightly wider than that of the normal side 
due to this discrepancy between growth of the 
cartilage and replacement of its deeper portion by 
bone. 

Even in adolescence, near the end of the growth 
period, the articular cartilage may remain alive 
after devitalization of the underlying bone. How- 
ever, the rate of growth of the cartilage at this age 
is much slower than that of the younger child and 
cessation of endochondral ossification may not 
lead to any appreciable increase in the depth of 
the articular cartilage as is seen in Legg-Perthes 
disease. In the young adolescent, it appears that 
much of the deeper zone of. the cartilage may un- 
dergo degeneration and subsequently become 
ossified after revascularization of the underlying 
bone. If such degeneration involves much of the 
deeper portion of the cartilage, ossification of this 
zone may actually lead to narrowing of this 
structure. These changes are exemplified in the 
following case in which aseptic necrosis followed 
slipping of the capital femoral epiphysis in a 
young adolescent boy. 


Case 1. H. T., a 12 year old boy, jumped from a shed 
1 year before admission, injuring his right knee. He con- 
tinued to play the same day, but 24 hours later complained 
of pain in the right hip, and his parents noted that he 
limped. Treatment consisted of bed rest for 3 to 4 weeks 
after which he walked without support. Pain and limp re 
curred, and progressive Joss of motion led to hospitalization. 
Examination showed marked limitation of motion of the 
right hip which was held in adduction and slight external 
rotation. Flexion was possible to 80 degrees, but there was 
no rotation, abduction, or adduction. : 
Roentgenograms of the hips (Fig. 1) show anteversion of 
the neck of the right femur and obliteration of the inferior 
half of the shadow of the capital epiphyseal growth disc. 
The epiphysis of the greater trochanter is closed. These 
epiphyses on the opposite side remain open. The vertical 
depth of the right ossification center is less than that on the 
left. There is irregular erosion of the femoral neck and a 
broad zone of juxtaepiphyseal rarefaction. The epiphysis 
has undergone irregular replacement except for a rectangu- 
lar area in the superior half which has much greater density 
than has the surrounding bone, indicating that it is avascu- 
lar and necrotic. Narrowing of the shadow of the articular 
cartilage and irregularity of the shadow of the cortex or 
zone of provisional calcification over the revascularized 
areas are to be noted. The shadow of the right acetabular 
cortex is less spherical and regular in contour than the left. 
Arthroplasty was performed. When the joint was opened, 
the parietal and visceral synovial membrane showed 


marked villous proliferation. The cartilage surface was 
fibrillated and faulted, but the necrotic portion of the 
epiphysis was not separated, About 34 of the capital epi- 
physis was resected in the operation. 

A photograph of a portion of the superior half of the 
epiphysis (Fig. 3) shows irregular ossification of the articu- 
lar cartilage from beneath over the revascularized area, a. 
Over this area the cartilage has been reduced to less than 
1 millimeter in thickness in places, whereas the cartilage 
over the uninvaded area, b, measures 3.5 to 4 millimeters 
in depth. 

Microscopically, the ossification center (Fig. 2, a) shows 
vascular fibrous tissue invasion of the marrow spaces, M, 
which contain areas of necrotic marrow débris, X. The dead 
trabeculae, R, whose lacunae are empty, are being absorbed 
and replaced by living bone, B. Numerous osteoblasts, 
osteoclasts, and multinucleated foreign body giant cells are 
seen throughout the living connective tissue. 

The superficial zone of the articular cartilage (W, Fig. 2, 
b), which is viable and stains normally, shows faulting and 
fibrillation. The midzone, X, stains intensely blue and the 
cartilage capsules contain living cells. In the basal zone, Y, 
the matrix is granular and stains poorly except about the 
capsules. The latter contain necrotic cell débris or are 
empty. Absorption and ossification of the basal zone above 
the old zone of provisional calcification, Z, is seen. The 
depth of the articular cartilage is thus reduced from be- 
neath as seen in the photograph, and cancellous bone re- 
places the degenerated areas of the cartilage. 

The synovial membrane (Fig. 2, c) shows villous forma- 
tion and marked proliferation of the subintimal connective 
tissue. The latter is edematous and heavily infiltrated with 
lymphocytes and plasma cells, many of which are arranged 
in focal collections. Cultures of the synovial membrane 
were sterile. 


After growth of the epiphysis is complete, the 
articular cartilage apparently depends more on 
the circulation of the underlying bone for its 
nutrition, and the changes it undergoes following 
interruption of the blood supply to the epiphysis 
appear to be similar to those occurring in the adult 
with aseptic necrosis of the caput following frac- 
ture of the neck of the femur. 

These changes in the epiphysis at the termina- 
tion of the growth period are described in the fol- 
lowing case of epiphyseal necrosis occurring after 
complete traumatic separation of the capital 
femoral epiphysis. This patient was obviously a 
case of hypogonadism, and though his chronolog- 
ical age was 21 at the time of admission, epiphy- 
seal development of the bones of the hand in- 
dicated a bone age of approximately 16 years ac- 
cording to the standards of Todd. 


CasE 2. W. M., a 21 year old male, was first seen 11 
months after traumatic separation of the right capital 
femoral epiphysis. Reduction under anesthesia and im- 
mobilization for 3 months in a plaster spica failed to pro- 
duce bony union of the epiphysis with the neck. He had 
not borne weight on the limb since the accident. 

Examination showed no evidence of development of the 
secondary sex characteristics. He was tall, moderately 
obese, and mentally retarded. A roentgenogram of the hand 
showed failure of closure of the epiphyseal lines of the mid- 


aA 


{ 
ee 
p 


MOORE: ASEPTIC NECROSIS OF CAPITAL FEMORAL EPIPHYSIS 201 


Fig. 1. Case 1. Necrosis following minimal displacement ly, x, by ossification of the cartilage from beneath. Two- 
of the right capital epiphysis. The shadow of the articular _ thirds of the epiphysis has been revascularized and partially 
cartilage is narrowed over the revascularized area superior- _ replaced by new bone. 


Fig. 2. Case 1. a, Photomicrograph of the revascularized —_ epiphyseal articular cartilage. X20. c, Section of the syn- 
portion of the ossification center. 75. b, Section of the ovial membrane; hematoxylin and eosin stain. X75. 
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Fig. 3. Case 1. Excised portion of the superior half of 
the epiphysis. The left half has been revascularized and 
shows ossification of the basa! and midzones of the cartilage. 


dle and proximal phalanges, metacarpals, and distal end 
of the radius and ulna. 

Roentgenograms of the hips (Fig. 4) show an ununited 
completely separated right capital epiphysis and a healed 
moderate slip of the left capital epiphysis. The detached 
epiphysis on the right is more radiopaque than is the ad- 
jacent living bone of the shaft except for the inferior third 
and a small wedge-shaped area at the upper pole. The 
shadow of the articular cortex over these areas is absent, 
and the shadow of the cancellous bone within is more 
irregular and of finer structure than is that of the adjacent 
bone which on microscopic examination proved to be dead. 

The head was excised and arthrodesis of the hip was 
done. At operation the neck was found to be attached to the 
epiphysis by adhesions only. The superior aspect of the 
neck was eburnated where it came in contact with the roof 
of the acetabulum, The head was adherent and fixed in the 
acetabulum by adhesions. The ligamentum teres was frayed 
and torn, and the articular cartilage was badly indented, 
faulted, and fibrillated. There was overgrowth of pannus 
from the margins of the epiphysis and fovea, The articular 
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Fig. 4. Case 2. Nonunion following separation of the 
right capital epiphysis. There has been moderate displace- 
ment of the left epiphysis followed by healing. Note the 


cartilage over the inferior third of the epiphysis was re- 
placed by fibrous tissue and fibrocartilage. 

On section (Fig. 5) the central and upper two thirds of 
the bony center were found to consist of yellowish-white 
necrotic bone. A small area at the superior pole, and the 
inferior third consist of delicate brownish-red spongy bone. 

Microscopic examination of the lower third (A, Fig. 6, a) 
shows fibrous tissue invasion of the marrow spaces, and 
phagocytosis of the necrotic marrow elements. The dead 
trabeculae have undergone partial absorption and replace- 
ment by living bone. The overlying cartilage is replaced by 
fibrous tissue and fibrocartilage where it came in contact 
with the lower part of the capsule or fossa acetabuli. 

The small area at the superior pole (B, Fig. 6, a an-! Fig. 
6, b) shows absorption of the necrotic articular cortex and 
creeping replacement of the underlying spongy bone by 
vascular connective tissue. The necrotic articular cartilage 
is being absorbed by connective tissue from beneath and is 
undergoing absorption and fibrocartilagenous replacement 
by pannus growing out from the articular margin above. 

The remaining mass of bone and overlying articular car- 
tilage (C, Fig. 6, a) is necrotic except for a small basophilic 
staining area of cartilage superiorly (D, Fig. 6, a) in which the 
cartilage capsules contain many living cells and the mid- 
zone stains intensely with hematoxylin. The remaining ar- 
ticular cartilage is necrotic except for small superficial 
areas where surface cells remain alive. Irregular surface 
absorption of dead cartilage by overgrowing pannus 
(X, Fig. 6, c) is seen. The underlying bone and marrow are 
necrotic, and the intact articular cortex and basal zone of 
the a cartilage over not yet revascularized areas are 
noted. 

The apposing acetabular cartilage (Fig. 6, d) shows 
basophilia of the midzone, fissuring, and fibrillation. There 
is fibrous tissue proliferation in the subchondral bone, and 
vascular fibrous tissue invasion of the cartilage which is 
undergoing ossification, Y. The cartilage appears to be 
alive, but shows degenerative and reparative changes sim- 
ilar to those seen in senescent adult cartilage. 


reduced density and absorption of the cortex in the revas- 
cularized areas of the inferior third and superior margin of 
the necrotic right epiphysis. 
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Fig. 5. Case 2. Coronal section of the excised epiphysis. 
Note revascularization of superior and inferior margins as 
well as the area about the fovea centralis. 


Fig. 6. Case 2. a, Photomicrograph of the excised epiph- 
ysis. 2.08. b, Photomicrograph from area B, showing 
fibrocartilaginous replacement of necrotic articular car- 
tilage above, and absorption of articular cortex by fibrous 
tissue from beneath. X16, c, Photomicrograph from area 
C, showing fibrocartilaginous replacement of necrotic car- 
tilage by pannus overgrowth. X38. d, Photomicrograph 
of the apposing acetabular cartilage showing early degen- 
erative changes; hematoxylin and eosin stain. X50. 
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The synovial membrane and capsule are thickened and 
fibrotic. The subintimal connective tissue is hyperplastic 
and hyalinized in many areas. There are scattered focal 
collections of lymphocytes and round cell infiltration about 
the smaller arterioles. No vessel showed obliteration of 
its lumen. 

Extensive necrosis of the articular cartilage in both 
depth and surface area is seen in this specimen. The area of 
living cartilage (D, Fig. 6, a) seems to be more resistant to 
absorption by pannus than the necrotic cartilage, and is 
thicker than the latter. The absorption of cartilage appears 
to have taken place more rapidly where it was exposed 
directly to the synovial membrane such as over the inferior 
third of the specimen. In this area, however, revascular- 
ization of the underlying bone undoubtedly contributed to 
the rapid absorption. Lack of weight bearing probably en- 
hanced the overgrowth of pannus and superficial! absorption 
of the cartilage over the contacting surface. 


Following interruption of the blood supply to 
the epiphysis in adolescence, the overlying articu- 
lar cartilage may remain viable or undergo partial 
or complete necrosis. In either case, subsequent 
degenerative or reparative changes apparently re- 
sult in reduction of the depth of the articular 
cartilage as in the adult with aseptic necrosis of 
the head following fracture of the neck of the 
femur. This is in contrast to the changes seen in 
Legg-Perthes disease where rapid growth of the 
living articular cartilage compensates for what- 
ever absorption or ossification of the cartilage 
that takes place following revascularization of the 
ossification center. Under these circumstances, as 
mentioned previously, the depth of the articular 
cartilage usually increases. 

The nonspecific chronic inflammatory changes 
in the synovial membrane appear to be due to 
irritation from the mechanical derangement of 
the joint. Such changes have been produced ex- 
perimentally by Key, and have been described in 
humans by Parker and associates following exten- 
sive stretching of the capsule associated with 
anatomical derangement of a joint. Irritation of 
the synovial membrane by decomposition prod- 
ucts of the necrotic bone and cartilage may have 
been an additional factor in the production of the 
intense inflammatory reaction seen in the speci- 
men from Case 1 of this report. 


SUMMARY 


Pathologic changes in the articular cartilage. 
ossification center, and synovial membrane of 2 
cases of aseptic necrosis of the capital femoral 
epiphysis following slipping of this epiphysis are 
described. 

In Case 1 the bone of the epiphysis underwent 
necrosis but most of the articular cartilage re- 
mained alive. Bony union occurred, and at the 
end of one year about two thirds of the dead bone 
had been replaced by new bone. The articular 
cartilage was narrowed as its deeper zone had 
undergone degeneration and ossification, and 
growth of its superficial zone had been inadequate 
to preserve the normal depth of this structure. 

In Case 2 there was nonunion and both ossifica- 
tion center and articular cartilage became ne- 
crotic. The necrotic articular cartilage underwent 
absorption and fibrocartilaginous replacement or 
ossification during the process of repair. Only a 
small amount of the necrotic bone had been ab- 
sorbed and replaced by new bone. 

The acetabular cartilage in one case appeared 
to remain viable. Early degenerative and repar- 
ative changes in this structure were noted. 

The synovial membrane in both cases showed 
chronic nonspecific inflammatory changes. 
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HODGKIN’S DISEASE OF THE BREAST 


FRANK E. ADAIR, M.D., F.A.C.S., LLOYD F. CRAVER, M.D., and 
JULIAN B. HERRMANN, M.D., New York, New York 


T is well over a century since Hodgkin de- 
scribed the disease of the lymphatic sys- 
tem which now bears his name. Since that 
time a large number of cases have been ob- 

served and a considerable body of factual data 
amassed, but much fundamental knowledge, par- 
ticularly in the fields of etiology and treatment, is 
still lacking. 

A noteworthy contribution to the understand- 
ing and treatment of this disease in recent years 
has been the recognition of primary localized 
types. Gilbert in 1939 stated that “primary diges- 
tive, pulmonary, and bony lesions without in- 
volvement of the peripheral nodes are known.”’ 
There is evidence that the disease in this form is 
amenable to surgery in some locations. Slaughter 
has reported good results with this mode of ther- 
apy in cases in which the disease was apparently 
confined to localized lymph node groups. Recent- 
ly Bini has reviewed the literature on primary 
gastrointestinal lymphogranuloma. The results 
in many of those patients treated by surgery were 
encouraging. 

In the past few years Craver and his associates 
have studied the manifestations of the lymphomas 
in different organs and organ systems and have 
reported the results of their investigations con- 
cerning osseous and pulmonary involvement. On 
the basis of these developments we decided to 
study breast involvement in Hodgkin’s disease. 

Hodgkin’s disease is most uncommon as many 
writers have stressed. Symmers, for example, 
gives its incidence as 0.04 per cent of the approxi- 
mately 50,000 annual admissions to Bellevue Hos- 
pital. An unusual manifestation of this disease is 
involvement of the breast. A review of the litera- 
ture discloses only 8 reported cases, 5 of which are 
described in some detail, whereas the remainder 
are merely autopsy protocols. Kaufmann, in his 
textbook of pathology, gives no case report but 
states that the breast may be involved in general- 
ized lymphogranulomatosis, and Goldman, in an 
analysis of 212 cases, mentions the finding of 
breast nodules in 4 of them. 

During the period of 1932 to 1942, 406 patients 
with Hodgkin’s disease were seen at the Memorial 
Hospital. Among this group there were 5 indi- 


From the Breast and Lymphoma Clinics of the Memorial 
Hospital, New York. 


viduals, or 1.25 per cent, who exhibited specific 
breast lesions of Hodgkin’s disease. Within the 
same time interval 3,901 cases of carcinoma of the 
breast were seen. A study of our patients with 
Hodgkin’s disease of the breast as well as those 
reported in the literature reveals that, with the 
exception of 3 women aged 61, 63, and 67 years, 
respectively, the average age was 22.5 years. The 
tumor was situated in the right breast in 8 cases 
and in the left in 3 instances. There was 1 male 
in the series and 1 negress, the latter fact being 
noteworthy since Symmers and others have re- 
marked on the rarity of the disease in this race. 

It would appear from a study of the reported 
cases and of our own that Hodgkin’s disease of the 
breast may manifest itself as a primary condition 
or as a lesion secondary to generalized lympho- 
granulomatosis. On that basis the following clas- 
sification of lymphogranuloma of the breast is 
proposed: (1) primary; (2) secondary including 
(a) discrete and (b) diffuse. 

Two of the cases in the literature may be con- 
sidered primary; that of Kueckens which Schultz 
regarded as one of primary breast involvement, 
and that of Petrignani. In our own series 2 pa- 
tients may be considered examples of this type. 
In one of these the history is that of the presence 
of a tumor in the breast for 1 year before the ap- 
pearance of the axillary mass (Figs. 1 and 2). Since 
no examination was made until both an axillary 
and breast mass were present, reliance must be 
placed on the patient’s observation. 

The other patient (Fig. 3) gave a history of a 
tumor in the right breast of 6 months’ duration. It 
was removed at another institution because it had 
become painful and was thought to be a lipoma. 
There were no other signs of the disease at the 
time of operation although axillary nodes ap- 
peared soon after. When the patient presented 
herself at our clinic there was inguinal, medias- 
tinal, and retroperitoneal disease. 

Since the mode of spread of this disease is not 
well understood the condition may be considered 
primary in the breast only if there is no other evi- 
dence of the disease elsewhere in the body. For 
example, if the breast and corresponding axilla 
are involved, there is no way of knowing which 
lesion antedated the other so that axillary disease, 
unlike that associated with carcinoma, is not nec- 
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Fig. 1. The deformity produced by the mass at the outer 
border of the right breast near the junction with the chest 
wall is shown as well as the prominent axillary mass. 


Fig. 3. Excised tumor of the breast. An occasional 


Sternberg cell may be seen. X78. 


eae 
Fig. 2. Photomicrograph of breast tumor shown in pre- 
ceding photograph (Fig. 1). 78. 


essarily secondary to the breast lesion. Even 
though there may be no evidence of the disease 
outside the breast the chest should be roentgen- 
ographed to eliminate the possibility of unsuspect- 
ed mediastinal involvement. 

As was stated previously, evidence is accumu- 
lating which indicates that the expectation of life 
is increased in those cases of localized lympho- 
granuloma treated surgically. Gall has recently 
analyzed a series of lymphomas subjected to sur- 
gery and finds an increase in the life expectancy 
of those so handled when compared with those 
treated by other methods. Hence the impor- 
tance of establishing a diagnosis of primary 
mammary lymphogranuloma lies in the fact that 
this condition may be amenable to surgical 
treatment. 

Hodgkin’s disease tends to infiltrate the struc- 
tures in the vicinity of the original lesion. Des- 
jardins calls attention to this, writing, “In some 
cases lymphoblastoma has a tendency to infiltrate 
the tissues outside of the lymph nodes and become 
quite extensive. Thus an entire breast and the 
superficial tissues of the corresponding half of the 
thorax may become densely infiltrated.” The 
case described by Kueckens in which the breast 
and underlying muscle were diffusely infiltrated, 
falls within this category. Taking these facts into 
consideration, it would seem that radical mastec- 
tomy in suitable cases might prove of value. 

If the axillary nodes are involved the disease 
is almost certainly generalized and, consequently , 
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Fig. 4. The breasts are large. The dimpling of the skin 
above the right areola is well marked and simulates that 
seen in carcinoma. 


unsuitable for surgery. Symmers’ dictum in this 
connection is worthy of serious consideration. 
Writing on Hodgkin’s disease he states, 

“Tt is a subject of clinical value that enlargement of the 
axillary nodes is indicative of involvement of the cervical 
or thoracic groups, and that inguinal adenopathy in Hodg- 
kin’s disease presupposes involvement of the abdominal 
nodes. Enlargement of the axillary or inguinal nodes, inde- 
pendent of such associations, if it exists, was not recognized 
in the Bellevue Series.” 

In the total group of cases herein analyzed, 5 
were subjected to surgery. One of our patients 
had a local excision of the tumor and later de- 
veloped generalized disease, whereas Wray’s pa- 
tient underwent an excision of the breast mass in 
the presence of generalized disease and died 
shortly thereafter. Another of our patients (Fig. 
1) was treated by local excision of the breast 
lesion and an axillary dissection. She subse- 
quently developed generalized disease. The pa- 
tient of Kueckens and that of Risak and Kreibig 
underwent radical mastectomy. In the former the 
disease was so extensive at the time of operation, 
involving the opposite breast, that this individual 
in all probability was not materially benefited by 
the procedure. Risak’s patient had ipsolateral 
axillary node involvement at the time of operation 
and subsequently developed a mass in the re- 
maining breast and nodes in the corresponding 
axilla. 

Of the 4 examples of primary breast involve- 
ment in this collected series only 3 were followed 


Fig. 5. Hodgkin’s disease of the male breast. Photo- 
micrograph of tissue excised from the dimpled area shown 
in preceding photograph (Fig. 4). Numerous Sternberg 
cells may be seen. X 78. 


until death, and of these, 2 were from our clinic. 
The average duration of life after the onset of the 
disease in these 3 patients was 4 years and 1 
month. In the 2 cases of secondary discrete in- 
volvement in our series the life duration of the 
patients after the initial appearance of disease 
was 4 years 2 months and 6 years 9 months re- 
spectively, an average of 5 years and 5 months. 
The life expectancy in Hodgkin’s disease, accord- 
ing to numerous authors, is about 2 years and 8 
months. Thus it is seen that in the cases we are 
discussing there was a definite increase in the life 
expectancy of the individuals with either primary 
or secondary breast involvement. 

Although one cannot draw accurate conclu- 
sions from such a limited number of examples, 
nevertheless, it may be that there is an increased 
life expectation in those cases that develop breast 
lesions. In primary involvement the explana- 
tion for this relative longevity may be that the 
disease remains localized in the breast for a 
considerable period before it appears in other 
locations. If that be true, early diagnosis and 
surgical treatment may increase the expectation 
of life. 

In the instances of secondary disease the expla- 
nation may be that the involvement of the breast 
under these circumstances is a late manifestation 
which occurs in the relatively long lived cases. 
In this it may be comparable to the abdominal 
manifestations of Hodgkin’s disease which we 
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Fig. 6. The right breast is about half again the size of 
the left. 


Fig. 8. The enlargement of the right breast and appear- 
ance of peau d’orange is well demonstrated as well as the 
right axillary mass. There are discoloration and marks 
from scratching over the anterior chest wall and upper 
aspect of the breasts. 


tty 


Fig. 7. Aspiration biopsy specimen of the enlarged 
breast depicted in the preceding photograph (Fig. 6) show- 
ing the sarcomatous nature of the breast involvement. 
X 60. 


have found to be a development late in the course 
of the disease and a phenomenon occurring in 
those patients with relative longevity. 

There are 2 examples of secondary breast in- 
volvement in our series. The first case, a male, is 
depicted in Figure 4. The dimpling of the skin 
over the mass is well developed and simulates that 
seen in carcinoma. The mass in the breast ap- 
peared 3 years, 5 months after the onset of the 
disease. It regressed somewhat with radiation but 
subsequently broke down and formed an ulcer 
which was ultimately excised. Figure 5 is a photo- 
micrograph of tissue from the excised ulcerated 
area. Numerous characteristic Sternberg cells 
may be seen. 

In the other case of secondary breast involve- 
ment, the lump appeared in the breast 2 years and 
2 months after the onset of the disease. Although 
the aspiration biopsy of this mass was unsatisfac- 
tory, it seems reasonable to conclude that this was 
a specific lesion because of its response to irradia- 
tion. With high voltage roentgen irradiation the 
mass regressed to one-half of its original size. 

The diffuse type of secondary breast involve- 
ment as exemplified by one of our patients is a 
strange phenomenon. The breast becomes diffuse- 
ly enlarged and thickened with infiltration and 
edema of the skin (Fig. 6). The aspiration biopsy 
of this breast (Fig. 7) reveals the sarcomatous na- 
ture of the involvement. In this case the process 
appeared to be fulminating, the patient dying 
9 months after the onset of the disease and 1 
month after the involvement of the breast. There 
may be an analogy between inflammatory car- 
cinoma of the breast, in which the subcutaneous 
lymph spaces become engorged with cancer cells, 
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and the diffuse type of Hodgkin’s involvement in 
which the phenomenon may be caused by the 
engorgement of the subcutaneous lymphatics with 
lymphomatous cells. 

In Gendreau’s patient the condition appeared 
as a primary process, the left breast gradually 
enlarging until it was about three times its normal 
size. However, since there was no positive biopsy 
of the breast obtained at any time it cannot be re- 
garded with certainty as an example of diffuse 
involvement by Hodgkin’s disease. The enlarge- 
ment may have been produced by lymph stasis 
secondary to pressure on the lymphatics by en- 
larged nodes. 

We had a case similar in some respects to the 
foregoing one. 


This was a 42 year old white woman who came to the 
clinic complaining of a painless, enlarged right breast of 1 
year’s duration during which time it had increased to about 
two and one half times its original size. For 6 years pre- 
ceding this episode she had received x-ray therapy at inter- 
vals for enlarged right lower cervical nodes. They de- 
creased in size after each series of treatments but soon 
thereafter began slowly to enlarge. Shortly before the on- 
set of the breast enlargement she noticed a painless swelling 
of the right axilla. Later the left cervical nodes increased 
in size. During this year she suffered from generalized 
pruritus. 

Examination revealed marked enlargement of the supra- 
clavicular, anterior and posterior cervical nodes. They 
were firm, discrete, and varied in size from that of a pea 
to 4 centimeters in diameter. In the right axilla was one 
large node measuring 9 centimeters in diameter and several 
smaller ones. There were several shotty nodes palpable in 
each groin. 

The right breast was considerably enlarged with peau 
@’orange appearance of two-thirds of the skin, marked 
lymphedema and slight nipple retraction (Fig. 8). The en- 
tire breast had a firm, indurated consistency. The left 
breast exhibited a small area of peau d’orange with a mini- 
mal amount of lymphedema. The skin over the chest was 
excoriated from scratching. 

X-ray examination of the thorax revealed evidence of a 
large quantity of right sided pleural fluid and widening of 
the upper mediastinum. Blood examination showed 
hemoglobin, 90; red blood count, 4.6; white blood count, 
13,400; polymorphonuclears, 76; large lymphocytes, 1; 
small lymphocytes, 20; mononuclears, 2; eosinophils, 1. 


The clinical diagnosis was Hodgkin’s disease 
but it was not verified because the patient refused 
biopsy. After receiving a small amount of x-ray 
therapy she failed to return and was lost to follow- 
up. The breast enlargement in this case we be- 
lieve is attributable to lymph stasis secondary to 
mechanical obstruction produced by enlarged 
lymph nodes. It is possible, however, that it 
might have been caused by lymphomatous infil- 
tration of the breast in a manner similar to that 
of the foregoing case. 

Another example of this same phenomenon was 
seen by us. 


This was in a girl whose illness began at the age of 20 with 
enlargement of the lymph nodes in the left side of the neck. 
One of these nodes was examined by biopsy and the report 
was “‘Hodgkin’s disease.” 

There was slow progression of the disease over a period 
of about 5 years during which time she developed nodes in 
the axillae, more marked in the right, and disease in the 
lungs. About this time, 5 years after the onset of the dis- 
ease, she began to notice a painless, progressive enlarge- 
ment of the right breast which continued for about 3 
months. Examination at this time revealed the right breast 
to be 50 per cent larger than the left but there was no 
change in its consistency when compared with the left. 
There were many large nodes in the right axilla forming a 3 
by 4 centimeter mass. X-ray examination of the chest re- 
vealed a large quantity of pleural fluid on the right side. 
Previous films had shown mediastinal widening. 

She received high voltage x-ray therapy to the right 
axilla and mediastinum with subsidence of the breast en- 
largement and disappearance of the axillary nodes and the 
pleural effusion. A check-up 6 months later revealed no 
evidence of disease. This patient lived 8 years longer, a 
total of 13 years from the onset of the disease, during which 
time she had recrudescences of lymph node and pulmonary 
manifestations controlled by x-ray therapy. Ultimately 
she died from the disease. 


The breast enlargement in this instance may 
have been due to lymph stasis produced by en- 
larged axillary and mediastinal nodes. The dis- 
appearance of these node masses with radiation 
therapy and the consequent establishment of nor- 
mal lymph drainage may have been responsible 
for the return of the breast to normal size. On the 
other hand, if the enlargement was due to disease 
infiltration, the subsidence may have been pro- 
duced by some of the radiation, which was direct- 
ed to the axilla and mediastinum, reaching the 
breast itself. 

An enlargement of the breast secondary to axil- 
lary involvement but with a different underlying 
mechanism was reported by Middleton. In his 
patient, a 58 year old white woman, the disease 
began in the right axilla as a node which, in the 
course of 6 months, enlarged downward and for- 
ward into the breast and posteriorly over the latis- 
simus dorsi. It did not, however, involve the apex 
of the axilla and there was no other lymphadenop- 
athy. The mass in the right axilla was resected 
and reported as “Hodgkin’s disease.” 

Another rather unusual case of breast enlarge- 
ment occurring in the course of Hodgkin’s disease 
is the following: 


The patient, a 48 year old white woman, consulted her 
physician because of a tender area in the left axilla. At the 
time of examination she had a nodule the size of a hickory 
nut in this axilla and a pyrexia of 101 degrees F. The breasts 
were entirely normal. A blood count was normal and an 
x-ray film of the chest was negative. The mass in the axilla 
was excised at another institution and was diagnosed as 
lymphosarcoma. The specimen was then submitted to Dr. 
Fred Stewart whose report was as follows: “‘Not typical 
lymphosarcoma. Partial obliteration of normal architec- 
ture. Diffuse overgrowth of small lymphocytes. Rare 
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eosinophiles and endothelial hyperplasia. Slight tendency 
to fibrosis. No Sternberg cells. Diagnosis, cellular Hodg- 
kin’s granuloma.” 

The patient returned to her home in another city and the 
disease remained quiescent for the ensuing year during 
which interval she received small amounts of x-ray therapy 
to the neck, axillae, and mediastinum. At the end of this 
period an enlargement and some induration of the lower 
outer portion of the left breast was noted, the left breast 
being about 25 per cent larger than the right. It was 
thought that the condition was due either to infiltration of 
the breast by disease or lymph stasis from blockage of the 
pe ope drainage of the axilla. There was no other evi- 

ence of disease, no lymphadenopathy and x-ray films of 
the lungs and mediastinum were negative. Blood exami- 
nation gave the following findings: hemoglobin, 83 per 
cent; red blood count, 4.2; white blood count, 5,900; seg- 
mented, 60 per cent; large lymphocytes, 15 per cent; small 
lymphocytes, 25 per cent. 

The brawny infiltration persisted and 8 months later 
nodules appeared in the skin of the breast. Because the en- 
larged breast was causing considerable discomfort a simple 
mastectomy was done by her local surgeon. A frozen sec- 
tion of the breast showed carcinoma so the operation was 
completed as a radical procedure. The specimen was sent 
to Dr. Ewing who made a diagnosis of infiltrating rather 
fibrous mammary carcinoma. The patient developed bone 
metastases from the carcinoma and died shortly thereafter. 
Because of the unusual interest of the case Dr. Ewing re- 
viewed all the pathological material and concluded that the 
patient had two conditions: carcinoma of the breast and 
Hodgkin’s disease of the lymph nodes. 


Students of the subject have been at a loss for 
an adequate explanation of breast involvement in 
the lymphomas. An attempt to explain the pres- 
ence of Hodgkin’s lesions in the breast was made 
by Leroux in discussing Petrignani’s case. He 
said: ~ 

“The rare localization of lymphogranuloma in the mam- 
mary gland ought not be considered extraordinary since the 
adipose tissue of this region frequently manifests an apti- 
tude for undifferentiated reticular metamorphosis and 
lymphoid evolution. Rubens-Duval and Fage besides have 
already demonstrated the lymphopoietic activity of this 
tissue at the periphery of cancers of the breast.” 


Symmers believes that lymphoid tissue must be 
present to act as a nidus. He writes, “In what- 
ever situation the disease (Hodgkin’s) arises it de- 
mands lymphoid tissue as a prerequisite to de- 
velopment.” We are in agreement with this con- 
cept. In a previous report Adair and Herrmann 
have called attention to the fact that the breast is 
adequately supplied with intralobular and peri- 
ductal lymphoid infiltrates and some lymph nodes. 
These may be the foci for the localization of the 
lymphomas in this organ. 


SUMMARY AND CONCLUSIONS 


1. The literature is reviewed and 5 additional 
cases of Hodgkin’s disease of the breast are re- 
ported. 

2. Involvement of the breast in Hodgkin’s dis- 
ease is a rare occurrence. 

3. The duration of life in the reported cases 
with breast involvement is longer than the aver- 
age life expectancy in this disease. 

4. Secondary breast involvement in this series 
is a relatively late phenomenon in the course of 
the disease. 

5. Cases illustrating secondary breast involve- 
ment by various mechanisms are reported. 

6. A case of carcinoma of the breast and 
Hodgkin’s disease of the ipsolateral axillary nodes 
is reported. 

7. Aclassification of breast lymphogranuloma 
from the point of view of surgical therapy is pro- 
posed. 

8. Criteria for operability and operative pro- 
cedures are discussed. 
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PREGNANCY ASSOCIATED WITH CARCINOMA OF 
THE LARGE INTESTINE . 


EDWARD A. BANNER, M.D., ARTHUR B. HUNT, M.D., and CLAUDE F. DIXON, M.D., F.A.C.S., 


Rochester, Minnesota 


HE occurrence of carcinoma among 

women during the childbearing period 

is thought to be comparatively rare; 

however, with more careful clinical ob- 
servation the incidence of such lesions probably 
will be greater than previously thought. Since a 
malignant lesion of the large intestine, especially 
in its incipient stages, lends itself to surgical eradi- 
cation, one must constantly keep in mind the 
possibility of overlooking the early signs of the 
disease. 

Pregnant women with coexisting carcinoma re- 
quire careful management with the paramount 
purpose of saving both the life of the mother and 
that of the infant. With this thought in mind we 
have reviewed the available literature on the sub- 
ject and also the records of the Mayo Clinic. We 
have attempted to evaluate the procedures which 
have seemed rational in the management of this 
lesion when associated with pregnancy. 

Unfortunately many of the earlier writings on 
the subject could not be included in this survey 
because the diagnosis of a malignant lesion was 
not substantiated by adequate pathologic exami- 
nation. Lever in 1843 was probably the first to 
consider this rare association when he reported 
his observations on pelvic tumors obstructing the 
parturient canal. From his reports, one would 
assume that he was dealing principally with car- 
cinoma of the rectum. No pathologic diagnosis 
affirms this assumption. Four years later, Kraske 
developed the surgical approach to carcinoma of 
the large intestine and from this time onward the 
literature contains various approaches to this 
problem. The diagnosis then was limited to le- 
sions that were palpable, in many cases inoper- 
able, or to lesions whose presence was surmised by 
the classic end stages of carcinomatous cachexia. 

In 1879 Maygrier reported a case in which a 
white woman, aged 41 years, sextigravida, was 
found to have a carcinoma of the rectum in the 
4th month of pregnancy. She complained of in- 
creasing constipation, rectal tenesmus, and a 
gradual loss of strength and weight. Presumably, 

From the section on Obstetrics and Gynecology, nope Foun- 
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labor was initiated. The pathologic diagnosis was 
adenocarcinoma of the rectum with secondary in- 
volvement. The patient died after operation for 
removal of this lesion. In 1890 Loehlein reported 
a case in which carcinoma of the large intestine 
was discovered in the 8th month of gestation. 
Labor was induced medically and a Kraske oper- 
ation was performed to remove the carcinoma. 
In 1899 Holzapfel reported a case in which opera- 
tion was performed by Heineke. The patient had 
a twin pregnancy, and a Kraske operation was 
performed at about the 7th month of gestation. 
The postoperative course apparently was un- 
eventful. Lotheisen in 1894 reported a case in 
which carcinoma of the sigmoid colon compli- 
cated pregnancy. The patient, who was 44 years 
of age, had had obstipation for approximately 3 
weeks. At operation the rectosigmoid and both 
ovaries were removed. The subsequent delivery 
and labor were uneventful. 

Up to 1899, carcinoma of the large intestine 
associated with pregnancy was chiefly considered 
in gynecologic literature. Holzapfel did not find 
a definite report of a case of this complication in 
the surgical literature until that year. Hochenegg 
was the first of the general surgeons to write on 
this subject. His report was based on 18 cases of 
carcinoma of the intestine in more or less chrono- 
logic association with pregnancy. Contrary to 
most of the previously reported cases, radical 
operation was carried out in all of the cases re- 
ported by Hochenegg. To these 18 cases, Katz 
and Kaspar in 1926 added 30 cases which had 
been reported in the literature during the previous 
80 years. This brought the total number of re- 
ported cases to 48. Katz and Kaspar included a 
classification suggested by Nijhoff. 

In 1910 Commandeur reported the first case of 
this complication in which a cesarean section was 
performed to obtain a viable child. The patient 
had a carcinoma obstructing the birth canal. In 
1925 Maunsell reported 2 cases in which carci- 
noma of the rectum complicated pregnancy. The 
malignant lesion was excised in each case. In the 
first case the patient was a 27 year old, secundi- 
gravida, primipara, whose child was 12 months 
old. The patient complained of pain during defe- 
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cation, melena, and loss of weight. The pregnancy 
was of 4 months’ duration. A colostomy was 
performed. Three weeks later the coccyx, the last 
segment of the sacrum, and the entire rectum and 
anus, together with the greater part of the levator 
ani muscle, were removed. The lesion was a 
columnar cell carcinoma which weighed 6% 
pounds (2.9 kgm.). In the 2d case the patient was 
a 38 year old decigravida, nonipara, who was in 
the 3d month of pregnancy. She complained of 
chronic constipation and a bloody, mucous rectal 
discharge. A colostomy was followed by a com- 
bined abdominoperineal resection (Kraske type). 
The pathologic diagnosis was columnar cell car- 
cinoma of the rectum. Spontaneous labor oc- 
curred 6 months after the operation. The author 
expressed the opinion that the two stage opera- 
tion was easier and less dangerous than a single 
stage procedure. 

Fairbairn in 1927 reported a case of persistent 
vomiting of pregnancy. The patient was in the 
8th month of pregnancy. After termination of 
the pregnancy, an operation was performed for 
carcinoma of the colon which had become obvious 
after the uterus was emptied. No data were re- 
ported regarding the subsequent condition of the 
patient. In the same year, Mussey oe 
reported several cases in which operations had to 
be performed on pregnant women. Among them 
was a case in which carcinoma of the rectum was 
removed by a posterior resection of the rectum 
after a preliminary colostomy. The patient was 
in the 5th month of pregnancy. The infant sub- 
sequently was delivered by cesarean section. 
Mengert in 1933 reported that he had performed 
a cesarean section on a woman who had an adeno- 
carcinoma of the sigmoid colon that had perfo- 
rated, and who also had decompensated heart 
disease. In 1936 Micale reported a case in which 
abortion was induced because of an annular car- 
cinoma of the terminal part of the ileum. The 
author believed that the existence of partial or 
intermittent intestinal occlusion should be strongly 
considered whenever the symptoms commonly 
associated with a normal pregnancy become exag- 
gerated. In 1936, Pommerenke reported the re- 
covery of 2 parturient women after abdominoperi- 
neal resection of the rectum. The first patient 
consulted her physician because of bloody mucous 
stools, constipation, and loss of weight. A diag- 
nosis of adenocarcinoma of the rectum was made 
and a one stage abdominoperineal resection was 
performed. When the patient was seen in the 
prenatal clinic 19 months after the operation, she 
was in the 7th month of pregnancy. Delivery at 
term was uneventful. Shortly thereafter she 


again became pregnant and again delivery was 
uneventful. The author remarked regarding the 
“easy labor” noted. He attributed this to de- 
creased perineal resistance. He expressed the 
opinion that the female generative organs may 
well be preserved intact at the time of radical 
operation, which proves that the reproductive 
function is not affected. Ducuing in 1939 reported 
a case in which pregnancy was associated with an 
inoperable carcinoma that had caused a recto- 
vaginal fistula. The patient was a woman, 31 
years of age. She consulted her physician during 
the 7th month of gestation. A Porro cesarean 
section was performed and a living baby weighing 
2800 grams was delivered. The mother was sub- 
sequently treated with radium and at the time the 
article was written both mother and child were 
alive. Adair in 1940 recommended the interrup- 
tion of pregnancy as soon as possible after a diag- 
nosis of carcinoma is made, provided that this 
procedure offers a possibility of cure. He said 
that occasionally the malignant lesion spreads 
more rapidly during pregnancy. This has not 
been substantiated by the work of Maude Slye on 
rats, which suggests a retardation of tumor 
growth in general during pregnancy, especially 
when there has been no interval between preg- 
nancies. 

In 1940, DerBrucke reported a case in which 
intestinal obstruction was due to a malignant 
lesion complicating pregnancy. He also noticed 
the similarity of symptoms found in cases of in- 
testinal obstruction and those commonly found in 
pregnancy. He spoke principally regarding con- 
stipation, distention, vomiting and pain. He 
believed only 5 authenticated reports of carci- 
noma of the large bowel during pregnancy had 
appeared in the literature prior to 1940 and he 
added 2 cases. In the first case the patient was a 
primigravida who complained of distention, con- 
stipation, and vomiting accompanied by pain and 
tenderness over the sigmoid region. She was in 
the 8th month of pregnancy. Induction of labor 
resulted in a living infant but the mother died 
after a subsequent operation. The pathologic 
diagnosis was adenocarcinoma of the intestine, 
fallopian tubes, ovary and pelvic tissues. In the 
2d case the patient was a 36 year old tertigravida, 
secundipara, who at the 6th month of pregnancy 
complained of vomiting, distention, and constipa- 
tion which had been present for 1 week. An ex- 
ploratory laparotomy was performed and speci- 
mens of the omentum were removed for biopsy 
which revealed carcinoma. After abortion had 
occurred, the patient died of metastatic adeno- 
carcinoma. The author expressed the opinion 
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that drastic purging is dangerous in cases of 
prolonged constipation and that the diagnosis of 
neoplasm of the intestine especially in cases in 
which intestinal obstruction is present can be 
made easily by roentgenologic examination. Der- 
Brucke stated that a malignant lesion apparently 
has little effect on pregnancy. If a diagnosis of a 
malignant lesion is made in the early months of 
pregnancy, the pregnancy should be disregarded 
and the neoplasm treated in the usual manner. 
If the diagnosis is not made until after viability 
of the fetus, the fetus should be delivered from 
below and laparotomy should be performed imme- 
diately thereafter. 

In 1941, Mayo and one of us (A.B.H.) reported 
a case in which carcinoma of the rectum compli- 
cated pregnancy. In this case a subsacral resec- 
tion was performed and the anus was preserved. 

Up until 1943, there have appeared in the liter- 
ature a total of 62 cases in which carcinoma of the 
intestine has complicated pregnancy. The diag- 
nosis was not confirmed by microscopic examina- 
tion in all of these cases. The maternal mortality, 
which was recorded in 41 of the 62 cases, was 63 
per cent. The fetal mortality, which was recorded 
in 40 of the 62 cases, was 50 per cent. 


REPORT OF CASES 


CasE 1. A 39 year old woman, secundigravida, primip- 
ara, had had abdominal cramps, nausea, vomiting and 
abdominal pain for approximately 1 month before she 
came to the clinic. The patient was well developed but 
moderately dehydrated. The size of the uterus indicated 
a pregnancy of about 5 months but no fetal heart tones 
could be heard. Roentgenologic examination revealed a 
polypoid growth of the transverse colon. Because of asso- 
ciated anemia, 500 cubic centimeters of citrated blood was 
transfused. An exteriorization operation was performed 
with clamps. The immediate postoperative course was 
uneventful. Progesterone was administered in doses of 2.5 
milligrams daily and adequate sedation was employed. 
The patient left the hospital on the 14th day after the 
operation. Microscopic examination disclosed an adeno- 
carcinoma which was graded 2 according to the method of 
Broders and classified as type B according to the method 
of Dukes. Two months after the operation the patient 
returned to the clinic and a colonic stoma was closed satis- 
factorily. Four months postoperatively, a normal male 
infant was delivered through the pelvis. 

Case 2. A 32 year old woman, sextigravida, tertipara, 
was referred to the clinic because of rectal bleeding and 
abdominal cramps of 8 months’ duration. She was in the 
7th month of pregnancy. Proctoscopic examination re- 
vealed an ulcerative lesion with fixation, grade 2, and 
obstruction, grade 2, 14 centimeters above the anus. 
Biopsy disclosed that the lesion was an adenocarcinoma, 

e 2. Anterior resection of the sigmoid colon was per- 
ormed and a single barrelled permanent colonic stoma was 
established. The growth was situated just above the recto- 
sigmoid and too low to be removed by extraperitoneal 
resection. The immediate postoperative convalescence was 
uneventful; however, on the 4th day after operation the 
woman gave birth to an infant weighing 700 grams. In 


spite of 3 blood transfusions, administration of oxygen and 
sulfonamide drugs, and the use of various supportive meas- 
ures, the patient died on the 6th day after the operation. 
The infant died a few hours after birth. 

Case 3. A patient, 42 years of age, was referred to the 
clinic because of intermittent rectal bleeding and diarrhea 
which had been present for approximately 2 years. Proc- 
toscopic examination revealed a lesion 8 centimeters above 
the anus and biopsy disclosed that it was an adenocarci- 
noma, grade 2. The patient apparently was in about the 
5th month of pregnancy. Subsacral resection with an end- 
to-end anastomosis was performed and the lesion was re- 
moved. The lesion was classified as type B according to the 
method of Dukes. Postoperatively, the patient received a 
blood transfusion, progesterone, and sulfonamide therapy. 
She was dismissed from the hospital on the 16th day after 
the operation. She returned to the clinic in the 38th week 
of pregnancy and a normal male infant was delivered by 
low cervical cesarean section. Exploration of the abdomen 
at this time did not disclose any abnormality and the re- 
sults of proctoscopic examination also were negative. 

CasE 4. A woman, 30 years of age, was referred to the 
clinic because of rectal bleeding, abdominal cramps, alter- 
nating diarrhea and constipation and loss of weight which 
had been present for 1 year. She wasin the 5th month of 
pregnancy. Proctoscopic and roentgenologic examination 
revealed a growth in the rectum. Biopsy disclosed that the 
lesion was an adenocarcinoma, grade 3. Through a left 
rectus incision, a Littlewood-Maydl type of colostomy was 
performed. This was followed by a posterior resection of 
the rectum and 2 inches (5.08 cm.) of the sigmoid colon. 
The coccyx and sth sacral vertebra also were removed. The 
mesg made an uneventful recovery and was dismissed 

rom the hospital on the zoth day after the operation. The 

adenocarcinoma was classified as type C according to the 
method of Dukes. Five months later, a normal infant was 
delivered by a Porro-cesarean section. Exploration of the 
pelvis revealed no further evidence of the growth. 

Case 5. A 29 year old woman, tertigravida, secundipara, 
was referred to the clinic because of bloody stools, cramps, 
and alternating diarrhea and constipation which had been 
present for 1 year. The physical findings revealed nothing 
of significance. Roentgenologic examination revealed a 
polypoid lesion of the rectosigmoid. A permanent colos- 
tomy (Mixter type) was performed. This was followed by 
a Kraske resection. Examination of the specimen revealed 
an adenocarcinoma which was graded 3 according to the 
method of Broders and classified as type B according to the 
method of Dukes. The patient made an uneventful recov- 
ery from the operation. Four years later she returned to 
the clinic because of amenorrhea. She was found to be 
pregnant and advised to permit the pregnancy to continue 
until approximately the 38th week. At this time a classic 
cesarean section was performed and the patient was ster- 
ilized. Abdominal exploration revealed no further evidence 
of the growth. The postoperative course was uneventful. 

Case 6. A 28 year old woman, who was in the 8th month 
of pregnancy, was referred to the clinic because of rectal 
bleeding and tenesmus. Proctoscopic examination revealed 
a rectal polyp which, when removed, was found to be car- 
cinomatous. The course of the pregnancy and the subse- 
quent delivery were uneventful. 

Case 7. A 34 year old woman was referred to the clinic 
because of abdominal discomfort of 1 year’s duration. She 
was a tertigravida and tertipara. Proctoscopic and roent- 
genologic examination revealed a polypoid tumor of the 
second portion of the descending colon and microscopic ex- 
amination revealed that the tumor was an adenocarcinoma, 
grade 3. An exteriorization operation was performed. The 
tumor was graded 3 according to the method of Broders 
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and was classified type B according to the method of 
Dukes. There was no involvement of the lymph nodes. 
Four years later the woman returned to the clinic. She 
complained of marked vaginal discharge and menometror- 
rhagia but she was 3 months pregnant and her uterus con- 
tained multiple fibromyomas. A total abdominal hysterec- 
tomy was performed. Examination of the abdomen re- 
vealed no further evidence of the malignant lesion and the 
results of proctoscopic examination were essentially nega- 
tive. The patient made an uneventful recovery and was 
discharged from the hospital on the 14th day after opera- 
tion. 


In addition to these 7 cases of carcinoma of the 
colon or rectum, 3 cases in which a carcinoid 
tumor of the appendix complicated pregnancy 
have been observed at the clinic. In 2 of these 
cases, delivery was uneventful and a living infant 
was obtained. Brief summaries of these cases 
follow. 


CasE 8. A 36 year old woman was referred to the clinic 
because of pain which had occurred in the right lower quad- 
rant of the abdomen on the previous day and had been 
accompanied by nausea, vomiting, and some vaginal spot- 
ting. A tentative diagnosis of acute appendicitis was made. 
Exploratory laparotomy disclosed an ectopic tubal preg- 
nancy on the right side and an adenocarcinoma, grade 1, 
(carcinoid) of the appendix. 

CasE 9. A woman, 20 years of age, had had a sudden 
attack of pain in the right lower quadrant of the abdomen 
on the 11th postpartum day. The pain had been accom- 
panied by chills, nausea, and vomiting. A diagnosis of 
acute appendicitis was made. An appendectomy was per- 
formed. Examination of the appendix disclosed acute gan- 
grenous appendix and a carcinoid tumor situated 2.5 centi- 
meters from the tip. The postoperative course was un- 
eventful. Since the operation, the patient has given birth 
to another child. 

Case 10. A carcinoid tumor of the appendix was re- 
moved in the 6th month of pregnancy. The subsequent 
course of the pregnancy was uneventful. 


OBSERVATIONS 


During the past 27 years there have been 
observed at the clinic 7 cases in which carcinoma 
of the large intestine occurred at the time of 
pregnancy or prior to pregnancy. The first case 
was seen in 1917 and the last one was observed in 
1942. The maternal mortality in the 7 cases of 
carcinoma was 14 per cent. Two infants (28 per 
cent) did not survive. There was 1 instance in 
which a deliberate interruption of pregnancy 
seemed advisable since the patient had symp- 
tomatic multiple uterine fibroids and several liv- 
ing children. The corrected fetal mortality there- 
fore was 14 per cent. All patients have been fol- 
lowed to date with one exception. This patient 
(Case 4) underwent a cesarean section elsewhere 
5 months after the operation for carcinoma. Two 
and a half years after the original operation she 
returned to the clinic because of gluteal pain 
which extended to the sacroiliac region on each 


side. A mass was palpable in the left lower quad- 
rant of the abdomen and operation disclosed an 
abscess. No gross evidence of recurrence was 
found and microscopic examination disclosed only 
inflamed tissue. Recent efforts to get in touch 
with this patient or her family have been unsuc- 
cessful. The other 5 patients are all alive and well 
at present; the period of survival has varied from 
a year and a half to 27 years. 

Although one cannot draw final conclusions re- 
garding such a complication, one can in retrospect 
summarize the pertinent features and thereby 
recommend a systematic approach to the prob- 
lem, which at the time of diagnosis seems very 
complex. 

It has been found that carcinoma affects both 
young and old women of the childbearing age. 
The average age of the patients in our group of 
cases was 32 years. The first symptom noticed 
was “sluggish” bowels. Later, irregular attacks 
of diarrhea, occasional abdominal cramps, and 
even bloody mucous stools become manifest. In 
1 case the rather abrupt onset of nausea and 
vomiting, accompanied by intermittent abdomi- 
nal pain, was the earliest feature. One might say 
that the occurrence of nausea and vomiting in the 
last half of pregnancy should arouse suspicion and 
warrant investigation. A definite loss of weight 
usually was not recorded, possibly because of the 
increasing bulk of the pregnant uterus. The mild 
secondary anemia observed in the earlier cases 
could easily be mistaken for the so called physio- 
logic anemia of pregnancy. As a matter of fact, 
many of the patients responded readily to the 
administration of hematopoietic drugs. A mod- 
erate increase in the sedimentation rate of the 
erythrocytes accompanies pregnancy as well as 
carcinoma. 

The site, grade, and extent of the lesion varied. 
In 9 of the cases the tumor was an adenocarci- 
noma, and the grade varied from 1 to 4; in the 
remaining case the tumor was a malignant polyp. 
Three of the adenocarcinomas occurred in the 
ascending colon, 1 was situated in the transverse 
colon, and 5 involved the decending colon and 
rectum. The carcinomatous polyp occurred in the 
descending colon. 

Generally, our cases could be divided into two 
groups. Group 1 includes 8 cases in which a car- 
cinoma of the intestine was discovered in the 
course of pregnancy. Group 2 includes 2 cases in 
which infants were delivered some time after an 
attempt had been made to remove the malignant 
lesion. The earliest pregnancy was of 4 months’ 
duration when the malignant tumor was discov- 
ered. In each case the diagnosis was substantiated 
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by roentgenologic and proctoscopic examination 
(where feasible) and by biopsy in cases in which 
the growth was accessible. 

The treatment in each case was individualized 
but the problem generally was approached from 
two angles. The first question was, what were the 
chances of having both mother and child alive 
upon completion of the therapeutic task? Second, 
if one of the pair had little, if any, chance of sur- 
vival, how could the life of the other one best be 
protected? It is our belief that if the problem is 
approached from these viewpoints the end-results 
will be most satisfactory. The answer to the first 
question is indeed difficult. The co-operation of 
the clinician, the roentgenologist, the pathologist 
and the surgeon is essential. If the extent and site 
of involvement are determined clinically and if 
the general condition of the patient warrants 
operation, exploratory laparotomy is indicated. 
At the time of operation, a specimen should be 
obtained for biopsy, if this has not been done 
previously, and the grade and extent of the 
growth noted. Also, the degree of operability may 
be determined. If the extent of the growth dis- 
closes that it is inoperable, one must determine 
how the patient may be relieved of her symptoms 
and how the life of the child may be preserved. 
It seems that the best method is immediate colos- 
tomy and closure and to permit normal delivery 
to occur provided the growth does not obstruct 
the birth canal. Cesarean section, even if the 
pregnancy has reached full term, does not seem to 
offer the mother the best chance. Contamination 
of the open uterine sinuses is difficult to prevent, 
and the postoperative care of the wound adjacent 
to the colonic stoma causes difficulties. Further- 
more, in most cases, the colostomy relieves the 
symptoms to such an extent that the woman may 
to enjoy many months with her newborn 
child. 

If exploratory laparotomy discloses that resec- 
tion is possible, many problems immediately pre- 
sent themselves. Many readers are familiar with 
the stormy and sometimes fatal course following 
rupture of an appendix in the course of pregnancy, 
especially if, after operation, an irritable uterus 
spontaneously expels its contents, as it frequently 
does. The strong contractions at this time no 
doubt play a large part in initiating a generalized 
peritonitis from a primary localized peritonitis. 
The part played by the sulfonamide drugs and pen- 
icillin may alleviate this danger of abortion, but 
to date one must constantly be mindful of this 
eventuality. 

The stage of the pregnancy is the deciding fac- 
tor. If the pregnancy is at full term, if child is 


viable, and if resection is possible, the procedure 
that offers the best chance and the least risk to the 
patient is cesarean section followed by hysterec- 
tomy. The uterus should be removed at the same 
time as the rectum if the situation of the lesion 
will permit this procedure. Removal of the 
uterus seems to minimize the chances of a spread- 
ing peritonitis. The growth may be removed 
either at the time of the cesarean section or a week 
or two later. 

If the pregnancy has not reached full term, the 
surgeon has to make a more difficult decision. If 
resection is performed, abortion and subsequent 
peritonitis are liable to occur. If the patient re- 
covers from the surgical extirpation of the growth 
she perhaps could have years to spend with al- 
ready living children. It thus appears that, in 
such a case, hysterectomy followed by resection 
of the involved segment of intestine offers the best 
approach. This procedure will eliminate the 
chances of abortion and peritonitis. In the case of 
a nullipara, the family of the patient should be 
consulted before a decision is made. The religion 
of the patient should be considered. 

If the carcinoma is found to be situated in the 
region of the transverse colon, the entire approach 
is changed since the lesion lies out of the pelvis, 
manipulation of the adnexa would not be neces- 
sary and the chances of subsequent abortion 
would be minimal. In such a case, exteriorization 
with clamps, followed by re-establishment of the 
normal continuity of the intestine, offers the best 
approach. We believe that in such a case labor 
might be allowed to occur normally. It will be 
noted that, in the cases which we have reported, 
the pregnancy usually was permitted to continue 
and that a live infant usually was born. 

The postoperative treatment in such a case 
would be essentially the same as in any case of 
carcinoma of the colon complicated by threatened 
abortion. 

Better preoperative and postoperative treat- 
ment, the use of chemotherapy and blood trans- 
fusions have tremendously reduced the risk of 
colonic operation in recent years. Asa result, this . 
formidable complication of pregnancy should 
have a more hopeful outlook in the future. Many 
of the cases which we have reported were ob- 
served before these new advantages were avail- 
able. 


SUMMARY 


Sixty-two cases of carcinoma of the large bowel 
were encountered in a review of the available lit- 
erature on this subject. The maternal mortality 
was 63 per cent in the 41 cases in which the mater- 
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nal outcome was known. The gross fetal mortality 
was 50 per cent in cases in which surgical treat- 
ment was employed. This report adds 7 addi- 
tional cases of pregnancy associated with carci- 
noma of the large bowel. The maternal mortality 
and the corrected fetal mortality were both 14.3 
per cent in these 7 cases. 

The age and weight of the patients as well as 
the concentration of hemoglobin in the blood and 
the sedimentation rate of the erythrocytes are of 
little value in arriving at a diagnosis of carcinoma 
of the intestinal tract in pregnancy. Some symp- 
- toms of carcinoma of the colon or rectum, such as 
nausea, vomiting and constipation, are thought to 
be commonly associated with pregnancy. Proc- 
toscopic and roentgenologic examination of the 
colon should be performed in all cases in which 
pregnant women complain of unexplained con- 
stipation, diarrhea, or bloody discharge from the 
lower part of the bowel. Nausea and vomiting, 
especially in the latter half of pregnancy, demand 
the exclusion of carcinoma of the colon. 

An attempt has been made to outline rational 
methods of both surgical treatment of the carci- 
noma and management of parturition in cases in 
which carcinoma of the large bowel is associated 
with pregnancy. On reviewing the literature one 
is impressed by the ease with which delivery takes 


place through the pelvis even after removal of the 
lower part of the sigmoid colon and rectum. 
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ARTERIOVENOUS ANEURYSM 


T is already apparent that in this war the 
incidence of vascular injuries will surpass 
that of any other war. Multiple wounds, 

the result of fragmentation of land mines, high 
explosive shells, and grenades, increase the 
chance of blood vessel damage since as many 
as one hundred wounds capable of producing 
such an injury are frequently seen in a single 
individual without producing death. Moreover, 
improved methods for the control of shock and 
infection and the early medical care and rapid 
evacuation of the wounded have preserved a 
greater number for subsequent observation. 

In accordance with the program of the 
Surgeon General, certain general hospitals 
have been designated for specialized treat- 
ment, and a Vascular Surgery Center was 
established in January, 1943 (Ashford General 
Hospital). Lately two other such centers 
(DeWitt General Hospital and Percy Jones 
General Hospital) have been established. 

The most common lesion resulting from 
direct injury to blood vessels has been the 


establishment of an arteriovenous fistula. 


- This may be produced by the smallest of frag- 


ments, just as in civilian life they have been 
noted following knife and ice pick wounds, the 
application of skeletal fixation pins, injury 
from transfixion sutures, or by the accidental 
injury of arteries and veins in performing 
venotomy. Since the fistulas may be small 
and symptomless in the early stages, they are 
often overlooked both in civil and military 
practice unless careful examination of every 
wound is carried out. A small missile may 
produce an external injury so slight as to be 
regarded as of little importance but at the 
same time produce extensive damage to the 
underlying artery and vein. 

Frequently patients are erroneously treated 
for varicose veins and ulcers when an arterio-- 
venous aneurysm, responsible for this condi- 
tion through preventing proper nourishment 
of the part, is‘the cause. Moreover, signs of 
cardiac failure may supervene before its real 
cause is discovered. Inconspicuous wounds or 
those in which the main injury involved nerve, 
bone, or soft tissues may also involve blood 
vessels which are frequently overlooked 
through failure of the examiner to suspect 
their presence or because his attention has 
been diverted to a seemingly more important 
lesion. It must be borne in mind that the 
presence of one fistula does not preclude the 
presence of one or more elsewhere in the same 
individual. Several patients have been ob- 
served with two fistulas and in one three were 
present. 

The differentiation of a false aneurysm and 
an arteriovenous fistula is important since the 
sequelae, the general and local effects, as well 
as the treatment, are altogether different. The 
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differential diagnosis is not always easy, but as 
a rule the arteriovenous aneurysm is charac- 
terized by a continuous vibratory thrill and a 
loud, rough, continuous murmur with systolic 
intensification, whereas in the false aneurysm 
there is distinct pause between the systolic and 
diastolic phases and often the murmur is 
heard only in systole. In an arteriovenous 
communication the murmur is usually trans- 
mitted for.some distance on either side along 
the course of the vessels, whereas in an 
aneurysm confined to an artery the murmur is 
rarely heard beyond the confines of the 
dilatation. 

Certain general and local effects follow the 
establishment of an arteriovenous fistula. 
These are dependent upon the size of the 
opening, the vessel involved, and the duration 
of the lesion. Early signs vary. The extent of 
initial external bleeding is variable and can 
usually be controlled by pressure, although in 
some instances ligation is necessary. After an 
interval of time the patient may discover the 
thrill so characteristic of this condition. In 
other instances it may be found only after 
careful examination. 

Establishment of a fistula introduces a sec- 
ondary circuit into the vascular system. The 
peripheral resistance in this circuit is lowered, 
the capillary barrier being eliminated, and 
arterial blood is short-circuited directly from 
artery to vein. In a fistula of a large vessel, 
like the femoral, one-fifth to one-half of the 
blood ejected by the left ventricle is shunted 
to the right side. If the fistula is sufficiently 
large, enough blood may be diverted into the 
venous system, proximal and distal to the 
fistula, to produce a general drop in blood 
pressure and even death. In more instances, 
the blood pressure changes are not extreme, 
the systolic pressure soon returns to normal, 
but the diastolic pressure, as a reflection of the 
general lowering of peripheral resistance, re- 


mains lowered. The effect on the blood 
pressure is similar to that seen in aortic in- 
sufficiency, although there the leak is into the 
left ventricle and here into the venous system. 
Increased venous pressure in the circuit 
proximal to the fistula reflects the increased 
venous filling. The heart accommodates to 
the increased venous return by acceleration 
of rate and increased strength of contraction, 
effecting an increase in cardiac output. Soon 
an increased circulating blood volume is added 
as another compensatory mechanism. 

The normal heart usually can tolerate the 
increased demands made upon it, but as the 
“leak” in the circulation persists, and actually 
becomes greater as the fistula increases in size, 
difficulties appear. The heart begins to dilate 
and circulatory symptoms appear. Dilatation 
and later hypertrophy result from the in- 
creased work the heart is called upon to per- 
form, and circulatory failure may supervene. 
The artery proximal to the fistula also dilates, 
and the dilatation may extend as far back as 
the heart itself. This may be due to the great- 
ly increased blood mass in the shorter circuit 
due to the decreased resistance at the site of 
the fistula as suggested by Holman. 

The immediate effect of temporary occlu- 
sion of the fistula is redistribution of the cir- 
culating blood volume. Blood no longer flows 
freely through the opening into the venous 
system and temporarily overfills the general 
circulation. The blood pressure rises and the 
heart may distend. Reflexly, via the carotid 
sinus, the heart is slowed (Branham’s sign), 
and some peripheral dilatation occurs. Usual- 
ly, a temporary rise in systolic and diastolic 
pressures occurs. With excision of the fistula, 
the diastolic pressure returns to normal levels, 
and the systolic pressure, rising temporarily, 
soon returns to normal. There may be a 
temporary increase in size of an already 
dilated heart, but with return of blood volume 
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to normal (often after several days) the heart 
returns to its normal size, unless irreparable 
myocardial damage has taken place. 

There is no condition which produces such 
an extensive collateral circulation as does the 
interposition of a fistula between an artery 
and a vein. However, this circulation is for 
the most part useless since most of the blood in 
the collateral vessels passes back through the 
fistula without reaching the part beyond it. 
While this circulation is of little value when 
the fistula is open it means that an operation 
for its elimination can be carried out without 
fear of resulting gangrene provided sufficient 
time is allowed for full development of 
collaterals. 

The effect on the heart as well as the local 
effects demand that an arteriovenous fistula be 
eliminated. Time allowed for development of 
collateral circulation (two or three months) 
should not be prolonged until pronounced car- 
diac damage has occurred or nutrition of the 
part involved is affected. Mere ligation of 
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major vessels will not cure the lesion and more 
often leads to gangrene of a limb. On theoretic 
grounds it would seem best to repair the 
opening in the artery and vein and at the same 
time maintain their continuity. Such a pro- 
cedure is technically difficult and frequently 
results in secondary hemorrhage or recurrence 
of the lesion. Since the collateral circulation 
is of such abundance, quadruple ligation of the 
proximal and distal arteries and veins and 
complete excision of the fistula is the method of 
choice. Where technical difficulties preclude 
this procedure the fistula may be eliminated 
by ligation and division of the main vessels 
followed by closure of the communication 
through the opened vein, by the passage of 
mass ligatures about the area of the fistula, or 
by separation of the vessels and closure of the 
opening in each. Nutrition of the area distal 
to the fistula will immediately improve since 
the blood formerly diverted will reach the part 
through the collateral vessels. 
Daniel C. ELKIN. 


THE SURGEON’S LIBRARY 


REVIEWS OF 


concerning experiences in the treatment of fa- 

cial injuries in this war has been written by Fry! 
and his co-authors. He is consulting dental surgeon 
to the Royal Air Force, and all of the authors are 
associated with Mr. A. H. MclIndoe at the East 
Grinstead Maxillo-facial Unit. 

There are very good chapters on the anatomical 
considerations, causes and types of fractures, diag- 
nosis, radiological interpretation, associated injuries, 
pathology of bone and soft tissue repair, and reduc- 
tion and fixation of fractures as well as the technique 
of making the splints and apparatus required. An- 
other interesting section concerns the recommended 
field and preliminary hospital treatment, based upon 
their recent experiences, and there is, an excellent 
chapter on fractures of the middle third of the face 
written by Mr. McIndoe. 

The authors divide jaw fractures into four general 
types; (a) “civilian” type fractures which are usu- 
ally indirect, caused by minor accidents, falls, blows, 
kicks, etc., and are characterized by relatively little 
displacement, comminution, or loss of bone; (b) 
“crush” injuries, resulting from accidents in mech- 
anized equipment and airplanes, which are charac- 
terized by a multiplicity of fractures, both indirect 
and direct, and in which loss of bone and comminu- 
tion is uncommon, though there may be extensive 
soft tissue injury as well as associated shock and 
skull fractures; (c) “gunshot” injuries which are 
direct and characterized by gross comminution, loss 
of bone, and extensive loss of soft tissue at the exit, 
though the patient’s general condition is usually 
good, few suffering from much shock; (d) ‘‘air-raid”’ 
injuries which may be crush or gunshot in character, 
but are often accompanied by profound shock as a 
result of the blast and often have dirt of all kinds 
driven deeply into the skin and soft tissues. Their 
description of the various types of injuries encoun- 
tered in this war is lucid and interesting, and the 
methods of treatment employed are well described 
and illustrated. 

The book is written in a concise, straightforward 
manner and brings out the complications and diffi- 
cult situations which may be encountered, together 
with the various forms of management which have 
been used. The authors are somewhat more enthu- 
siastic about the use of cap splints than many work- 
ers in this country, but perhaps we should at least 


“Tem most complete book that has yet appeared 


1THE DENTAL TREATMENT OF MAXILLO-FaciAt IN WitTH 
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re-examine our attitude toward them. The book is 
recommended to all who are interested in the care of 
these injuries. Frank McDowE tt. 


HE amount of study and review which forms the 

basis of the monograph Hydronephrosis and Pye- 
litis of Pregnancy? by Robertson is overwhelming in 
its magnitude. Nine hundred seventy-four contribu- 
tions on all phases of the subject are used as the au- 
thor’s background to add to his personal experience. 
It is surely a most comprehensive analysis of all that 
is known about the urinary tract complications 
which are associated with pregnancy. 

The physiology, pathology, diagnosis, complica- 
tions and residual effects of the hydronephrosis, both 
noninfected and infected, which accompany the 
pregnant state are discussed in the greatest detail 
from the point of view of etiology and pathogenesis. 

In Robertson’s hands this subject embraces the 
many closely related phases, such as albuminuria, 
eclampsia,,the so called kidney of pregnancy and the 
complications of childbirth and the puerperium. 
The réle of vitamin deficiency and the possible hor- 
monal effects of pregnancy are carefully considered. 
This work together with the one of Crabtree in 1942 
on Urologic Diseases of Pregnancy should constitute 
a complete library for anatomists, bacteriologists, 
obstetricians, gynecologists, urologists, and roent- 
genologists as an all-embracing source of knowledge 
and reference. Vincent J. O’Conor. 


ITH the flood of new methods propounded dur- 

ing the past few years for the diagnosis and 
treatment of neurosurgical conditions, it is remark- 
able that any author should be able to write a book 
dealing with those matters with such effective sim- 
plicity and adherence to sound clinical fundamentals 
as has Dr. Rand in his book The Neurosurgical Pa- 
tient. Here is a discussion of some 54 neurosurgical 
subjects, each handled directly, simply, logically, 
and with wise avoidance of controversial matters and 
current disagreement about neurosurgical treatment. 
The author has made it plain that he does not 
consider the book a compendium of knowledge on the 
subject of neurological surgery. He has written a 
practical treatise for the student and general prac- 
titioner, but at the same time he has presented much 
sound material which would serve as a valuable re- 
view and information for any neurological surgeon 


*HYDRONEPHROSIS AND PYELITIS (PYELONEPHRITIS) OF PREGNANCY; 
AND PATHOGENESIS; AN HistoricaLt Review. By E. 
Robertson, M.D. Philadelphia and London: W. B. Saunders Co., 


1944. 
NEvROsuRGICAL Patient. By Carl W. Rand, M.D. Spring- 
Charles C. Thomas, 1944. 
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The material is presented in a novel manner, being 
written as a series of reports of clinics held for stu- 
dents, wherein patients are presented for a review of 
their histories and for physical examination. Super- 
fluous discussion, long references to old literature, 
and topics requiring lengthy and tiresome review 
are avoided as they necessarily would be in a regu- 
larly scheduled student clinic. The style is easy, 
sometimes downright conversational, always friendly ; 
yet with such a treatment the dignified subject is 
never handled without dignity. Such an author 
could only be an honest diagnostician and a kindly, 
practical philosopher. 

Not everyone will agree that sawdust would make 
a convenient bed for paralyzed patients with spinal 
cord injuries. Many present-day enthusiasts for 
early activation of patients with head injury will not 
agree with the author’s conservatism in keeping such 
patients in bed for a safely long period of time. Some 
neurological surgeons will feel that he has not de- 
voted sufficient space to the diagnosis and treatment 
of peripheral nerve injuries (30 pages in a 576-page 
book). The language purist may at times be annoyed 
by some of the rather loose, conversational sentence 
structure. The illustrations are not profuse, but 
some of those shown are superb. Figure 103 is an 
unusual illustration of an air-filled cavity of the 
septum pellucidum. References for collateral reading 
are pertinent and modern. 

Dr. Rand’s book is sound and enjoyable reading. 
It is one that can be read and understood by stu- 
dents, and it will no doubt find its way into the third 
and fourth year curriculum of more than one medi- 
cal school. Joun Martin. 


N recent years the standard American text of sur- 

gery of the eye has been Edmund Spaeth’s Prin- 
ciples and Practice of Ophthalmic Surgery. In the 
third edition the outline of the text is the same as 
that in the previous editions; a chapter on anesthe- 
sia introduces the book and is followed by chapters 
on the orbit, lacrimal apparatus, extraocular mus- 
cles, reconstructive plastic surgery, surgery of the 
lids, conjunctiva, cornea and sclera, iris, intraocular 
procedures, and the book concludes with a chapter 
on irradiation. 

Over one hundred new illustrations and diagrams 
have been added. They are uniformly excellent and 
contrast rather sharply with some of the old ones 
which would have been better deleted. The section 
on muscles now includes a discussion of the physiol- 
ogy of squint. The section on ptosis has been rewrit- 
ten and a useful classification with the proper surgi- 
cal considerations of each type is presented. The 
author has devoted more discussion to injuries of the 
globe, lids, and orbit. Irradiation of tumors and the 
plastic repair of tumor sites are subjects which now 
properly occupy a separate concise section of the 
book which is one of the most valuable additions 
to the revised edition. 


PRINCIPLES AND Practice oF OPHTHALMIC SURGERY. By 
Edmund B. Spaeth, M.D. 3d ed. Philadelphia: Lea & Febiger, 1944. 
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As in the previous editions numerous authorities 
are quoted verbatim, particularly Walker and Stal- 
lard in the fields of retinal detachment and radium 
therapy. Castroviejo has contributed the section on 
corneal transplantation and Otto Barkan the section 
on goniotomy. 

The discussions of the indications, contraindica- 
tions, and complications of the various antiglau- 
comatous procedures and of cataract extraction 
should be read by every ophthalmic surgeon. 

This text should continue to enjoy all the popu- 
larity it has had in the past. DEAN SPEAR. 


ROGRESS in urology during the past five years 
has made it necessary completely to review 
many of the descriptions of pathology and treat- 
ment. Lowsley and Kirwin? have thoroughly re- 
vised their comprehensive textbook on the nature, 
diagnosis, and treatment of the anomalies and dis- 
eases of the genitourinary organs. All of the old 
subjects have been brought up to date and many 
new subjects have been added. These two volumes 
are quite outstanding as guides in the practice of 
clinical urology and will appeal to specialist and 
general practitioner as an ideal reference work. The 
subject matter is very complete and is clearly out- 
lined. The readability of the type and the attractive 
compilation of the text add greatly to the value of 
the work. The splendid illustrations of William P. 
Didusch represent the result of many years of de- 
voted talent to this particular subject. Lowsley and 
Kirwin are to be commended for this thoroughly 
revised edition which includes the many recent medi- 
cal and surgical additions to urological knowledge 
and practice. VincENT J. O’Conor. 
& Dr. Bierman is in charge of the Department of 
Physical Medicine at the New York University 
Medical College which received a large grant from 
the Baruch Committee on Physical Medicine and 
also is in charge of the Department of Physical Medi- 
cine at a large hospital, he is well qualified to write 
a book such as Physical Medicine in General Prac- 
tice. 

The author states that this book is written for the 
general practitioner as well as those in special fields 
to tell how physical measures can be employed. 
Historical references and extensive descriptions of 
the physics of light, heat, and electricity are omitted 
but the techniques of the application of physical 
measures and their physiologic rationale are em- 
phasized. At the end of each chapter an excellent 
bibliography is given for reference. 

Bierman emphasizes that physical therapy has its 
limitations and also has the potentiality for doing 
harm. The pitfalls which should be avoided are dis- 
cussed in an excellent chapter on the conduct of 
treatments. For the general information of the 

2CLINICAL UroLtocy. By S. A. B. M.D., F.A.CS., 
and Thomas J. Kirwin, TAC S., Vols. x and 2. 
2d. ed. Baltimore: The Williams % Wilkine Co, 


MEDICINE IN GENERAL PRACTICE. Bierman, 
M.D. New Yock: Paul B. Hoeber, Inc., 1944. 
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physician, the author has referred to some of the 
important procedures of physical medicine which 
because of their intricacy, cost, and space require- 
ments of equipment are beyond the scope of the 
general practitioner. 

This volume achieves its avowed purpose, as in- 
dicated by the title, to a commendable degree. Our 
expanding knowledge of physical medicine has shown 
that it vitally concerns a large proportion of the pa- 
tients who present themselves for treatment. The 
book is sound and conservative and is a safe guide 
for the general practitioner. Joun S, Courter. 


CCORDING to the auhor of Secretory Mechanism 
of the Digestive Glands! this splendid book is the 
result of courses of lectures to postgraduate students 
at McGill University and elsewhere during the past 
ten years, and is based chiefly on his own and his co- 
workers’ work for the last 14 years, with no pretense 
at reviewing all the literature. Even so, the bibliog- 
raphy covering the 31 chapters of this ““monograph”’ 
comprises some 85 pages including many works 
other than his own. 

No laboratory worker interested in this field of 
physiology nor clinician practicing gastroenterology 
can afford to be without this immensely useful hand- 
book for information or ready reference. 

Since the confirmation of pancreozymin in the in- 
testinal mucosa appeared when this volume was in 
press, the author obviously cannot be held account- 
able for its omission in the next. However, some 
other omissions are more noticeable and cannot be 
condoned simply because the author avowedly em- 
phasizes his own work and that of his associates. 
The reviewer is thinking particularly of the com- 
plete omission of the physiological researches on the 
digestive glands by Dr. Lester R. Dragstedt whose 
work on lipocaic is rather indirectly related to the 
subject matter and discussed on page 529. Also, in 
Table II on page 11 it would have been more to the 
point for the author to have included the maximum 
volumes of gastric juice (2950 c.c.), pancreatic (1750 
c.c.), and bile (400 c.c.) obtained in dogs in 24 
hours, as I feel certain that these figures would have 
intrigued the reader more than the lower figures 
recorded in that table. Furthermore, in the section 
dealing with the vagus as secretory nerve of the 
gastric glands, Dragstedt, working with Fremont- 
Dragstedt dogs (whole stomach pouch dogs with 
normal vagal innervation) obtained the high (maxi- 
mum) figure quoted above as against the Fremont- 
Ivy (vagally denervated whole stomach pouch dogs) 
of 500 to 800 cubic centimeters per 24 hours, again 
emphasizing the importance of the vagus as a gas- 
tric secretory nerve. In this connection (page 201) 
' the original findings of Pavlov on the latent period 
and persistence of the cephalic phase of gastric se- 
cretion in the dog are given following sham feeding. 
In man, as Carlson and others have shown, there is 


ISECRETORY oF THE Dicestive GLaANnDs. By B. P. 
. M.D., , LL.D. New York and London: Paul B. Hoeber, 
NCc., 1944. 


no latent period as the result of chewing palatable 
food, and this nervous secretion (psychic secretion 
or appetite juice) ceases promptly on cessation of 
chewing. Thus, the general statement referred to by 
Dr. Babkin holds true for the dog but not for man. 
Nevertheless, taken as a whole, the reviewer will 
repeat his previous statement that this book is a 
“must have” for anyone interested in gastroenterol- 
ogy. ARNO B. LuUCKHARDT. 


TS new volume by Austin Ingram Dodson en- 
titled Urological Surgery*, consisting of 768 pages 
with 576 illustrations, is a well written, comprehen- 
sive, practical treatise on the subject. Common 
urologic pathological lesions are concisely and ade- 
quately presented. Standard urologic surgical pro- 
cedures are, in addition, all well illustrated. Chapter 
I covering the anatomy of the urinary tract is brief 
but practical for the busy surgeon. 

The chapters dealing with urinary lithiasis and 
surgical correction of hydronephrosis are unusually 
well presented and illustrated. The author here re- 
flects his broad surgical knowledge and experience 
in the management of these ofttimes difficult lesions. 
No originality is claimed and all previous contribu- 
tors are given due credit. 

The author is primarily a ‘‘catgut’’ surgeon. Non- 
absorbable sutures receive very little attention and 
discussion. The insertion of postoperative drains in 
clean cases (varicocelectomy Figure 510) in lieu of 
meticulous hemostasis at the time of operation is a 
debatable point. Clotted blood does not drain well 
through small openings 

This volume does not contain a discussion of uro- 
logic infections requiring medical treatment or 
chemotherapy. The text is unique in that consider- 
able discussion is devoted to minor urologic lesions 
and their surgical correction. The subject of pros- 
tatism and its surgical treatment is nicely covered 
in the last chapter (Chapter 45). All procedures for 
removal of the prostate gland are reviewed and 
evaluated. The advantages, indications, and short- 
comings of each method are carefully pointed out. 
Every prostate operation is neatly illustrated. In 
early carcinoma of the prostate, Young’s radical 
perineal operation is recommended. 

Students, general surgeons doing urology, and 
practicing urologists will enrich their libraries with 
a handy reference on urologic surgery by the acqui- 
sition of this up-to-date volume. 

LEANDER W. RIBA, 


VWyeres by two leaders in the field concerned, 
Technic of Electrotherapy and its Physical and 
Physiological Basis* presents a sound physical and 
physiologic rationale for the technique and applica- 
tion of electrotherapy. It is not a compendium of 


2UROLOGICAL SurGERY. By Austin Ingram Dodson, M.D. St. Louis: 
The C. V. Mosby Co., 1944. 

3TECHNIC OF ELECTROTHERAPY AND ITs PHYSICAL AND PHYSIOLOGICAL 
Basis. By Stafford L. Osborne, M.S., Ph.D., and Harold J. Holmquest, 
B.S., B.S.(M.E.). Springfield, IIl., and Baltimore, Md.: Charles C. 
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diseases and methods of treatment but a work that 
provides the basic principles of electrotherapy. 

The subject matter is divided into four parts: 
(1) the effects and technical application of direct 
current; (2) electrical muscle stimulation; (3) radia- 
tion; (4) high frequency currents. The more tech- 
nical discussions are given in footnotes which may 
be omitted on the first reading of the text. The 
physical principles and mathematical formulation 
are given in these footnotes and are essential to the 
full understanding of electrotherapy. Instructive 
elementary laboratory experiments requiring a mini- 
mum of simple apparatus are given for students to 
perform. 

This book is recommended to physical therapy 
technicians, to medical students receiving lectures 
in electrotherapy, and to physicians wishing to know 
the physical and physiologic basis of electrotherapy. 

Joun S. CouLter. 


Bes author’s rich experience with an abundance 
of material at the University of Chicago where 
he had an unusual opportunity to correlate the 
roentgenologic data with information obtained by 
gastroscopy, surgery, and autopsy is crystallized in 
X-Ray Examination of the Stomach. The author’s 
training and experience were greatly enhanced by 
his having had the privilege of studying in the labo- 
ratories of Forsell, Berg, and Lysholm. 

An accurate, thorough roentgen examination of 
the alimentary tract necessitates the use of adequate 
and modern apparatus hence an entire chapter is 
devoted to a description of the “filming fluoroscope.” 
This is an instrument designed not only for fluoros- 
copy but for the exposure of films under fluoroscopic 
control. This chapter is followed by a detailed de- 
scription of a thorough examination using the newer 
x-ray techniques combined with the older method 
or so called “filled organ technique.” The value of 
studying the mucosa] pattern with and without com- 
pression is emphasized throughout the volume. A 
detailed and completely thorough technique for ex- 
amination is described with a discussion of the basic 
principles of interpretation. Considerable emphasis 
is placed on the anatomical and physiological find- 
ings. A thorough understanding of the roentgeno- 
logic appearance of the normal is essential if accurate 
interpretations are to be accomplished. 

This section of the book is followed by a discus- 
sion of the abnormal, the inflammatory lesions, pep- 
tic ulcer, neoplasms, benign hypertrophy of the pylo- 
rus, the stomach after operation, varices, cardio- 
spasm, diverticula, diaphragmatic hernia and for- 
eign bodies. The subject matter is adequately 
illustrated by 287 excellent reproductions in the 
negative phase. A bibliography covering 14 pages 
and an adequate index are provided. 

The book represents one of the finest contribu- 
tions to roentgenologic diagnosis that has appeared 


'X-Ray EXAMINATION OF THE STtoMACH; A DESCRIPTION OF THE 
ROENTGENOLOGIC ANATOMY, PHYSIOLOGY, AND PATHOLOGY OF THE 
EsopHaGus, STOMACH AND DuopENum. By Fredric E. Templeton, M.D. 
Chicago, Ill.: The University of Chicago Press, 1944. 


223 


in recent years. It is recommended without reserva- 
tion and should be regarded as a “must” by every 
physician interested in the diseases of the upper 
digestive tract. E. Barta. 


T= short monograph Leukopenia and A granulo- 
cytosis? is a reprint of two chapters from the 
Oxford Loose-Leaf Medicine. In the first chapter, a 
very complete etiologic classification of leucopenia 
is given under the general headings of: (a) bone mar- 
row disturbances, (b) disturbances in delivery mech- 
anism, and (c) miscellaneous conditions. Of particu- 
lar interest are the leucopenias of splenic disorders, 
or so-called hypersplenism, such as are seen in con- 
gestive splenomegaly, Felty’s syndrome, Gaucher’s 
disease, Boeck’s sarcoid and primary splenic neu- 
tropenia. Removal of the spleen in these conditions 
results in the return of the leucocyte count to nor- 
mal levels. 

The second chapter, which is over twice as long 
as the first, is devoted to a complete discussion of 
agranulocytosis. Special emphasis is given to the 
relation of animopyrine and the sulfonamides to the 
development of agranulocytosis. The evidence for 
and against the value of the nucleic acid derivatives, 
liver extract, and yellow bone marrow is carefully 
weighed. Considered of unquestioned value is the 
use of sulfonamides and penicillin for the control of 
the overwhelming infection that occurs with agranu- 
locytosis. 

The author frequently expresses his own views 
about controversial points and refers repeatedly to 
the more significant literature in this field. The 
bibliography contains 148 references. This book can 
be highly recommended as a basic source of informa- 
tion about leucopenia and agranulocytosis. 

Howarp L. Att. 


r his preface to Surgical Disorders of the Chest® 
the author states that his book has been written, 
“with the primary hope that it might fill a need of 
general practitioners and general surgeons, medical 
students, residents and interns for a somewhat 
epitomized volume dealing with fundamental ad- 
vances, some of which have not as yet appeared in 
book form.” 

It is the impression of the reviewer that this in- 
troductory remark quite adequately describes the 
place which this worthwhile volume should fill. 
Though many of the descriptions are brief, the book 
is nevertheless quite complete, including under the 
title of ‘‘Disorders of the Chest” such related condi- 
tions as subdiaphragmatic abscess and diverticulum 
of the esophagus. 

The author gives credit to the men from whose 
work he was drawn quite generously, such as: for 
example, Doctor John Alexander in the chapters on 


2LEUKOPENIA AND AGRANULOCYTOSIS. » vale Dameshek, M.D., 
Edited by Henry A. Christian, A.M., M.D., LL.D., Sc.D.(Hon.) 
F.A.C.P.(Hon.), F.R.C.P.(Can.). Reprinted from Oxford Loose-Leaf 
Medicine. New York, London, Toronto: Oxford University Press, 1944. 
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tuberculosis. He has included well selected funda- 
mental work from the recent literature which has 
not as yet appeared in book form. For this reason 
his volume is as up to date as any to appear. In 


addition the book is very nicely assembled, has good 
illustrations and a very readable text. I believe it 
is a worthwhile addition to the literature on the 
subject. Joun M. Dorsey. 
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